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Mission (2013-present)

AFABILITY is striving to replace Animal Derived Antibody (ADA) production methods with 
Animal Friendly Affinity-reagents (AFAs) that do not require the use of animals, thereby 

significantly reducing the numbers and suffering of animals in the biomedical sciences and 
encouraging better science. 

AFABILITY creates awareness surrounding the use of ADA production methods and 
alternatives by all scientific disciplines, challenges the enforcement of Directive 

2010/63/EU and improves accessibility of replacement methods



ANTIBODY USE ACROSS ALL SCIENTIFIC DISCIPLINES



MAKING ANTIBODIES BY ANIMAL IMMUNIZATION…

Foreign particle / Antigen injected into animal….

Immune response to 
attack the intruder!

Extraction from the 
sera (blood) or B cells 
(spleen)

Estimated 1 million animals per year in EU (mice, rats, rabbits, ungulates, e.g., goats)



BEWARE OF USING ANIMAL DERIVED ANTIBODIES!



More expensive and laborious to produce

high specificity to only one unique epitope

Assumed reduced probability of cross reactivity 
due to unique epitope recognition

routinely achieve batch-to-batch homogeneity / 
finite reproducibility

Scientific literature littered with reports of non-
specificity: a third of monoclonals had one or 
more additional productive binding sites 
(Bradbury et al., 2018)

….Resounding impact in terms of wasted cost, time and resources (annual loss of $800m to 
the biomedical research community), as well as repercussions on diagnosis and health 

management. 

inexpensive and quick to produce

multiple epitope recognition

high potential for cross-reactivity due to multiple 
epitope recognition and high background (only 
0.5 - 5% positive in serum

batch-to-batch variably leads to irreproducible 
data

Polyclonal Antibodies (from serum)
(Von Behring and Shibasaburo, 1898)

Monoclonal Antibodies (from spleen)
(Köhler and Milstein, 1975)

Can store but risk loss during storage / repeat use

Possible to sequence but rarely done for R&D

not possible to store clone

no easy way to determine the genetic sequences



ANIMAL FRIENDLY AFFINITY REAGENTS (AFAs)
Recombinant AFAs that are non-animal-derived / non immunized

• Antibodies

• Non antibody scaffolds or mimetics (Aptamers, Affimers, DARPins, Affibodies, 
Monobodies, Anticalins and others 

• Production by naïve phage display (without animal immunization), yeast display or 
ribosome display etc



Light chain

Heavy chain

AFAs: HARNESSING NATURAL DIVERSITY



either cut and paste natural repertoire from isolated donor B lymphocytes into vector
….. or create diversity synthetically

Scfv – slot known antibody 
sequence into a vector to 

create plasmid DNA 
template

Phage coat protein

USING AFAs TO HARNESS NATURAL DIVERSITY: 
constructing the vector



Helper phage 
(bacteriophage) Antibody 

sequence + 
tags fused to 
gene III

Diversity!

USING AFAs TO HARNESS NATURAL DIVERSITY: 
displaying the antibody

Phage coat protein



“Panning” (the needle in the haystack)

… these aren’t instead of antibodies. These are antibodies! 

AFAs adopt the same principles evolved by nature: mechanisms, repertoire / diversity, 
structure, surveillance, affinity, function…

USING AFAs TO HARNESS NATURAL DIVERSITY: 
binder selection / surveillance

Consecutive panning 
and amplification cycles 
to give an increasingly 
enriched population of 
selective binders

Frenzel/Kügler/Helmsing/Meier/Schirrmann/

Hust/Dübel

Transfus Med Hemother 2017;44:1–7

coding and presenting a different antibody (i.e. an ‘antibody li-

brary’, fig. 1a left) can be produced which contain billions of differ-

ent individual clones, allowing to mimic the entire naïve antibody 

repertoire. Out of these antibody libraries, the genes encoding 

those antibodies which can bind to the antigen can be selected by 

affinity enrichment on the antigen in vitro (‘panning’, fig. 1a). For 

practical reasons, the antibody genes are typically located on a sep-

arate plasmid (‘phagemid’) which has morphogenetic signals al-

lowing its packaging into phage particles [10]. This enables the 

regulation and propagation of antibody genes independently from 

the phage genome, a prerequisite for the generation of stable li-

braries with high diversity. So far, six therapeutic antibodies gener-

ated by phage display are approved for therapy (table 1). 

Phage Disp lay  Can Del iver  A n t ibod ies w h ich  Cannot  

Be Obt ained  by Classical  Im m unizat ion

Antibody phage display not only allows the generation of en-

tirely human antibody sequences, but, by relying on in vitro affin-

ity selection which happens in a completely controllable biochemi-

cal milieu, it can also bypass some limitations of the immune sys-

tem. For example, phage display can provide antibodies which 

could not be obtained by classical immunization, like antibodies 

against very small or non-immunogenic molecules [18, 19]. The 

particular advantage of having control over the biochemical pa-

rameters during the very moment of selection can also be used to 

shape the specificity profile of an antibody right from the start. By 

adding a soluble competitor during the affinity selection on immo-

bilized antigen, an undesired cross-reactivity can be excluded 

(fig. 1 b). Using this approach, antibodies which are specific for a 

slight modification of the antigen, like a single functional group 

[18] or site specific phosphorylation [20], can be selected. By add-

ing a cofactor inducing a certain allosteric conformation of an anti-

gen, conformation-specific antibodies can be obtained [21]. The 

buffer used during the affinity selection step can also be adjusted 

precisely matching the requirements of the intended application 

(fig. 1c). Pre-absorption of the antibody phage on protein mixtures 

can also be employed to get rid of binders to unwanted cross-reac-

tive epitopes.

On the other hand, a similar sequential incubation (panning) on 

similar or homologous proteins can be used to identify only those 

antibodies that recognize the structural similarities of the two pro-

teins (fig. 1d). This is particularly interesting for the development 
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Fig. 1 . Antibody phage display. a In an antibody phage particle, the antibody gene and the function it encodes (antigen binding) are physically linked. This allows 

the affinity selection of monoclonal human antibodies in the test tube (a process named ‘panning’). b  Panning in the presence of soluble competitor to deplete 

cross-reacting antibodies. c  Panning under defined biochemical conditions selects only antibodies that are functional at these conditions. d  Sequential panning 

rounds on two different but homologous antigens allow to functionally select antibodies that bind to a structural feature commo n to the two proteins.
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Affinity maturation (sculpted antibody)

… these aren’t instead of antibodies. These are antibodies! 

AFAs adopt the same principles evolved by nature: mechanisms, repertoire / diversity, 
structure, surveillance, affinity, function…

USING AFAs TO HARNESS NATURAL DIVERSITY: 
further refinement



THE 3 MAIN ROUTES TO ANTIBODY PRODUCTION ….



IMMUNIZED RECOMBINANT ANTIBODIES FROM 
HYBRIDOMAS / LIBRARIES

• Immunized (animal-derived) recombinant antibodies are also ‘sequence 
defined’ and have most of the same benefits as AFAs

• Costly and time consuming / no net reduction in animal use

• Immunization / new library required for each new antigen

• Suffer the same issues as monoclonals from hybridomas

• Be careful! Difficult to identify in catalogues



• The library is pre-designed with all desired features (capture and analysis tags, 
restriction sites etc)

• Antibody selection in ~ 4 weeks

• Opportunities for refinement: Selection under challenging conditions, Accessibility of 
gene sequences for downstream processing e.g., format changes, Next Generation 
Sequencing (NGS), affinity maturation

• One library equivalent to a life-time supply of animals

• AFAs are routinely sequence-defined from the start: Polyclonals not sequence-defined, 
monoclonals from hybridomas can be with additional effort

• You can always guarantee the reproducibility of your scientific results : 
No batch to batch variation
No irretrievable loss of clone
No expensive storage conditions 

Note: Certain scientific limitations common to both animal-derived and AFAs, due to 
the complexity of the natural antibody-antigen binding relationship: VALIDATE!

ADVANTAGES OF NON-ANIMAL-DERIVED ANTIBODIES



AFAs AS POLYCLONALS

• A ‘cocktail’ of AFAs can be used to target multiple epitopes

• Multiclonals (Abcalis™): a mixture of different, carefully selected AFAs with 
complementary epitope binding sites to amplify signal strength

• For applications where polyclonals have historically been relied upon, such as 
scorpion venom neutralization, it is also possible to neutralize the closely related 
toxins by using an AFA approach

• E.g., Diptheria antitoxin: AFAs have replaced horse serum



WHY ARE WE NOT ALREADY USING REPLACEMENT 
METHODS?

• Scientific misconceptions block uptake of replacement methods including …
o Technology is not yet mature and ready to replace animals 
o Affinity is poor, need the whole animal response, require immunized animals

total: incl. 193 Darpins

Sources: https://cordis.europa.eu,  Schofield et al. 2007, Colwill et al. 2011

INN Trade 
name

Developer Library Target Indication Status1

Ramuciru
mab

Cyramza Eli Lilly Dyax VEGFR2 NSCLC, 
colorectal 
cancer, 
gastric 
cancer

Approved

BelimumabBenlysta HGS/GSK CAT BLyS Systemic 
lupus

Approved

Raxibacum
ab

ABthrax HGS/GSK CAT B. 
anthracis

Prophylaxis 
and 
treatment of 
anthrax

Approved

Necitumu
mab

Portrazza Lilly/BMS Dyax EGFR Squamous 
lung cancer

Approved

Bimagrum
ab

Novartis Morphosys ActIIR Sporadic 
inclusion 
body 
myocitis

Phase III

Tralokinum
ab

Astra 
Zeneca

CAT IL-13 Asthma, 
ulcerative 
colitis

Phase III

Ganteneru
mab

Roche Morphosys Amyloid 
beta

Alzheimer’s 
disease

Phase III

Guselkuma
b

Tremfya Janssen Morphosys IL-23p19 Plaque 
psoriasis

Phase III

Avelumab Bavencio Merck 
KGaA/ 
Pfizer

Morphosys PD-L1 NSCLC Phase III

AFAs for research in EU consortia

AFAs for therapeutics

https://cordis.europa.eu


WHY ARE WE NOT ALREADY USING REPLACEMENT 
METHODS?

(addressed by the ESAC report / ECVAM recommendation)

• Scientific misconceptions block uptake of non-animal-derived antibodies including …

o Technology is not yet mature and ready to replace animals 
o Affinity is poor, need the whole animal response, require immunized animals
o Loss of polyclonal characteristics

• Lack of understanding of the new, sophisticated technology…shrouded in mystery!

• Lack of expertise / motivation by users of traditional methods and a propensity toward familiar 
methods due to economics /time factor / implementation / inertia

• Focus on pharma, high prices, royalties

• Accessibility to commercial AFAs limited (but improving) …



ACADEMIC SUPPLIERS OF AFAS

…Warning: Others are not as ‘animal-free’ as they claim…



Wikipedia: 3rd biggest 
reserach antibody 
provider

AFAS FROM COMMERCIAL SOURCES



Thank 
you!


