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Red biotechnology

Pharmaceutical /medical biotechnology

Cell = Replacement of

Products from cells (Tisﬁ.is o "C: animal testing by

. - cytotoxicity tests

Glycoproteins (therapeutical |
proteins, antibodies)

Viral vaccines l

Vahdation of agents
(drugs, cosmetic products)

Dosage of agents
(drugs, cosmetic products)

Extracorporeal organoids,
0.g. artificial liver and kidney

Fig. 1.2 Morphology of (a) suspendable and (b) adherent mammalian cells (bar approx. 30um)



Table 2.1 Culture characteristics (suspension) of microbial, plant cell and mammalian cell
culture (z,: doubling time, vvm: volume of gas per volume of liquid and minute)

Mammalian cell

Characteristic Microbial culture Plant cell culture culture

Size 2-10pum 10100 um 10-30um
Individual cells Often Often aggregates Sometimes adherent
Inoculation density Low High (10%) High (5-10%)
Growth rates Rapid (1, = 1-2h) Slow (1, = 2-7d) Slow (1, = 20-50h)
Shear sensitivity Low Moderate High

Stability Stable Unstable Unstable

Product accumulation  Intra-/extracellular Mostly intracellular Mostly extracellular
Culture medium Often simple Often complex Complex
Temperature 26-36°C 25-27°C 29-37°C

Aeration Often high (1-2vvm) Low (0.1-0.3 vvm) Low (~ 0.1 vvm)
Foaming Often high sometimes foaming Sometimes foaming
pH-value 3-8 5-6 7.0-7.4

Cell density (Very) high Low Low-middle
Scale-up Easy Difficult Difficult




2.2.2 Hybridom Cells for Production of Monoclonal Antibodies

Table 2.2 Comparison of “normal” and “transformed” cells

Normal Transformed
Diploid (46 chromosomes for human cells) Abnormal number of chromosomes
Non-malignant Malignant (form tumour in mice)
Finite life-span (50+-10 subcultures max.) Infinite life-span
Anchorage-dependent (except blood cells) Non-anchorage-dependent
(i.e. suspension culture possible)
Mortal; finite number of divisions Immortal or continuous cell lines
Contact inhibition; monolayer culture No contact inhibition; multilayer cultures
Dependent on external growth May not need an external source
factor signals for proliferation of growth factors
Longer retention of differentiated Typically loss of differentiated
cellular function cellular function
Display typical cell surface receptors Cell surface receptor display

may be altered

nature biotechnology
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Q&A | Published: 21 October 2020
COVID-19 antibodies on trial

Laura DeFrancesco

In October, US President Donald Trump received Regeneron Pharmaceuticals’ experimental monoclonal
antibody (mAb) cocktail REGN-COV2 as part of his treatment for COVID-19. Buoyed by a positive response, both
Regeneron and Eli Lilly have filed requests for Emergency Use Authorization from the US Food and Drug
Administration, although Lilly had to pause clinical testing because the trial crossed a predetermined safety
threshold. Lilly’s product, LY-CoV555, is a cocktail of two human IgG1 mAbs targeting different spike (S)
glycoprotein epitopes. These and 11 other experimental mAb treatments targeting the SARS-CoV-2 S protein are



By Sandi Doughton w
Seattle Times staff reporter

Monoclonal antibodies could fill the COVID-19
treatment gap until vaccines arrive — but at a cost

Oct. 2, 2020 at 6:00 am | Updated Oct. 2, 2020 at 11:52 am

E Menu @ﬂ)eSwttlemmes Health
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Seven out of the top 10 best-selling drugs globally are monoclonal antibodies
— including Humira for rheumatoid arthritis and Crohn’s disease and
Keytruda for melanoma and other types of cancer — and they’re all
expensive.

The median cost for a year of treatment ranges from $15,000 to more than
$140,000, according to the report by the International AIDS Vaccine Initiative

and the British philanthropy Wellcome.

A bridge to vaccines: Monoclonal antibodies could save lives and slow the

How to make monoclonal antibodies

© Take blood from a
person who recovered
from COVID-19

COVID-19 PATIENT
Stotus: recovered

© Use "bait” molecules O to fish out the
B cells that produce antibodies for a key
portion of the novel coronavirus spike
protein and block infection

o]
’ i !
o
© Decipher the DNA for those antibodies

@ -

© Insert that DNA into cells that
mass-produce the antibodies.

sog™—¥ Fy

Potential benefits:

« Prevention option before a vaccine is
available

+ Provide immediate protection or treatment
for those exposed

« Benefits to people who cannot develop or
maintain an adequate immune response
after vaccination

Monoclonal antibody limitations:
« Protection is short-lived
* The drugs are expensive

spread of the coronavirus

HOW VACCINES AND MONOCLONAL ANTIBODIES WORK
Vaccines teach the body to Foreign invader

recognize a foreign invader, (like a virus) enters body
through the creation
of antibodies g SARS-CoV-2

virus that
Activates causes COVID-19
immune system*
Viral
genome
Monoclonal B cells begin to T-helper cells Cytotoxic T cells
antibodies make antibodies activated identify and destroy
can be infused (Y-shaped proteins) virus infected cells
into patients
Aclwate 0
helper B cells y

Y

Virally
infected cell
Amibodies bind to
foreign invaders
Neutralize and block Tags them
invaders from entering for destruction
and infecting other cells
Macrophage
cell
*Simplified system with

cells and wruses not to scole

Sources: Marion Pepper, University of Washington,
COVID-19 Prevention Network
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Egg-based Manufacturing
Current “Gold Standard”

Time to First Trivalent Vaccine Lot

after Strain Change
Week
0 24 6 8 1012 14 16 18 20 22 24+ b
critical
/ when using
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From a presentation by Norman Baylor, US FDA/CBER




Examples of Influenza Vaccine
products and manufacturing technologies

* Products and Technologies requiring development of seed virus
— Egg-based manufacturing
* Inactivated, split, purified subunit products
+ Live attenuated vaccines
— Mammalian Cell-based manufacturing
« Inactivated, split, purified subunit products
« Live attenuated vaccines
* Products which are manufactured from “gene to vaccine”
— Baculovirus
+ insect cell culture, whole larvae manufacturing
* subunit versus VLP
— Prokaryotic manufacturing (E. coli)
Recombinant Adenoviral-vectored influenza vaccines
— Plant-based manufacturing (subunit versus VLP)
Peptide epitope products (computational vaccinology)
e e S e ————— == s ]



