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What we will be covering during the next
15 minutes

1. Polyclonal antibodies - the whats, whys and hows
2. Applying the 3Rs — where do chickens enter the picture?

3. Moving forward - what are the challenges we need to
meet?
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1. Polyclonal antibodies

The whats, whys and hows...
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What are polyclonal antibodies?

Polyclonal antibodies are simply regular
antibodies (mostly IgGs)

« They differ from monoclonal antibodies
in that they are a mix of slightly different
antibodies

http://hippityhoprabbitry.weebly.com/new-zealand-whites.html

« Polyclonals come directly from an
animal, whereas monoclonals are grown
in a lab...

« ...but we cannot make monoclonals
without first producing a polyclonal
starting material

eipadijIM WOl paASIIal 24NId
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What do we use them for?

« For analyses in research labs all over the
world

« To diagnose disease

« To fight disease (as pharmaceuticals)

HUMIRA 407%

Hospital laboratory with
automated analyzers

=

nancy test

http://www.newkidscenter.com/images/10401080/image001.jpg

http://www.truemedcost.com/humira-price/
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How do we obtain polyclonal antibodies?

1. Obtain pure immunogen 5. Purify antibodies from blood
(level of purity decided by
2. Mix with an adjuvant application)

3. Present to the host (boost ©: Put antibodies to good use
as needed)

4. Draw blood

ND
A
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2. Applying the 3Rs

Where do chickens enter the picture?
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Why chickens?

« Chicken eggs contain antibodies due to maternal transfer
« Layers in the poultry industry lay an egg every day

« Hens thus produce more polyclonal antibodies in a month
than can be drawn from a rabbit in a year
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Immunization vs. vaccination

« Immunizations and vaccinations are essentially the same
procedure...

« They use the same techniques...

« ...and both strive to produce great numbers of antibodies to
a specific target

« They only differ in that vaccinations benefit the host,
whereas immunizations have a different motive
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What we propose to do...

Most Danish egg-layers are vaccinated every few weeks
throughout their life

« Vaccines against respiratory viruses (such as infectious
bronchitis virus; IB) are given in aerosol form

« If we can combine an immunogen with one of these
vaccines...

* ...no injections are ever needed...
« ...and no blood has ever to be drawn...

« Fewer animals are needed (Reduction!) and no additional
procedures or pain is applied (Refinement!)
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How exactly..?

Virus (IB, a corona virus)

/ Immunogen (in our case green

fluorescent protein, GFP)

v

Antibodies against virus
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2. Moving forward

What are the challenges we need to meet?
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Some challenges relate to size

« The virus (i.e. the vaccine) is big,
our immunogen (GFP) is not
~1 GDa vs. 30 kDa

« Virus replicates itself (although
poorly), GFP does not

« The virus consists of 88 different
proteins, all in greater
concentrations than GFP
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Some challenges relate to the unknown

Replication of Coronavirus

1 With their S-protein, coronaviruses bind on cell
surface molecules such as the metalloprotease
»amino-peptidase N« Viruses, which accessorily
A have the HE-protein, can also bind on N-acetyl
N-acetyl neuraminic acid neuraminic acid that serves as a co-receptor.

P receptor

extracellular space

’ 2 Sofar, itis not clear whether the virus getinto the

Ky YY host cell by fusion of viral and cell membrane or

AR LA AR AR AR AL by receptor mediated endocytosis in that the virus

cell membrane is in-corporated via an endosome, which is subse-

(6] quently acidified by proton pumps. Inthat case, the

virus have to escape destruction and transport to
the lysosome.

3 Since coronaviruses have a single positive
stranded RNA genome, they can directly produce
their proteins and new genomes in the cytoplasm.
At first, the virus synthesize its RNA polymerase
that only recognizes and produces viral RNAs. This

cytoplasm

It s ee m s n o v 7\ \‘ enzyme synthesize the minus strand using the
Ribosome : < positive strand as template.

- "t AS\S E ~N 4 Subsequently, this negative strand serves as tem-
one |S q u. e 5 positive strand ’ N > plate to transcribe smaller subgenomic positive
- ‘ s — (5 RNAs which are used to synthezise all other pro-
ce rta . n w h at ) - \/ \ teins. Furthermore, this negative strand serves for
mws - (WA replication of new positive stranded RNA genomes.

.
h a e n s t o polymerase E < A 5 The protein N binds genomic RNA and the pro-
' ’ q tein M is integrated into the membrane of the en-

IS ’ ’ v Sigde >
- = l y < doplasmatic reticulum (ER) like the envelope pro-
th .s v. ru s L o - negative strand . . teins S and HE. After binding, assembled nucleo-
el H H 3 capsids with helical twisted RNA budd into the ER
(4] l E E M . lumen and are encased with its membrane.
E E N ~ 6 These viral progeny are finally transported by
N\ \/ A . 7 = golgi vesicles to the cell membrane and are exocy-
f 8 . n tosed into the extracellular space.
/\ “ ( 5
subgeno;cRNA Y PANNS /
‘:\ ‘ Not drawn to scale! Not all cellular compartments and enzymes are
N ) A shown. Colors: positive strand RNA (red), negative strand RNA (green),
LA VA VA VA VA VAV S subgenomic RNAs (blue).
N 5 Based on: Lal MM, Cavanagh D (1997). The molecular biology of
Ly : coronavirus. Adv. Virus Res (48) 1-100.
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And the devil is in the details...

« If we immunize with insufficient Outside chicken Inside
amounts of GFP — nothing (resp. Tract)
happens

« If we immunize with too much
GFP — the immunogen prevents
the vaccine from passing the
endothelial barrier — nothing
happens or IgA happens

« We want our GFP concentration to
be just right slgA and
physical barriers
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Recap

Why were we doing this again?
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What do we ultimately hope to achieve?
« Present a simple way of producing antibodies in chickens

« A method that could be introduced at any farm where
poultry is vaccinated (virtually all farms in Denmark)

« A method that highlights the 3Rs

Wish us luck!
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