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https://www.nlm.nih.gov/exhibition/fromdnatobeer/exhibition-interactive/recombinant-DNA/recombinant-dna-technology-
alternative.html#:~:text=Recombinant%20DNA%20is%20a%20technology,insulin%20gene%20in%20the%20laboratory.

How do they do it?



https://www.sciencedirect.com/topics/chemistry/insulin-derivative



Виробництво інсуліну в Україні

indar.com.ua

https://indar.com.ua/
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https://www.sciencedirect.com/science/article/pii/B9780128046593000191
https://www.sciencedirect.com/book/9780128046593/omics-technologies-and-bio-engineering
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EnBase fermentation 15Feb2012
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Thrombin cleavage FGF2-133

FGF2-133 thrombin cleavage 23Feb2012
Info is in the file 

1 2 3 4 5 6 7 8 9 10 11 12 13
prot 1 prot 2 prot 3 prot 4 prot 5 prot 6 prot 7 prot 8 prot 9 prot 10 prot 11 prot 12

100 ul FGF 50 ul FGF 50 ul FGF 50 ul FGF 50 ul FGF 50 ul FGF 50 ul FGF 50 ul FGF 50 ul FGF 50 ul FGF 50 ul FGF 50 ul FGF

+ 1 u / 1 ul + 50 ul pr1 + 50 ul pr2 + 50 ul pr3 + 50 ul pr4 + 50 ul pr5 + 50 ul pr6 + 50 ul pr7 + 50 ul pr8 + 50 ul pr9
+ 50 ul 
pr10

+ 50 ul 
pr11 ------

excess, x 10 5 2,5 1,25 0,63 0,31 0,16 0,08 0,04 0,02 0,01 0,005 0

1 u/100 ul 0,5 0,25 0,125 0,0625 0,031 0,016 0,008 0,004 0,002 0,001 0,0005
1 u per about 200 ug 
protein...

Thrombin: 0,005-0,01 units cleaved 100 ul of protein with about 2 or more mg/ml... 

which means that for 1 ml of protein we should take 0,05-0,1 units of 
Thrombin. 

which means that for our 15 ml protein - around 30 or more mg total - we should use 1,5 units of Thrombin. 

we could use 1 unit, or 0, 75 units per this amount, 

and, on the other hand, we can increase this amount safely to at least 3 units per 15 ml

DP – pellet after dyalysis

7,5 ul of the soluble dyalyzed protein loaded per lane – from 16 ml of over 2 mg/ml FGF2-133 

0,1ul 0,4ul  1ul loaded 

We assumed that not more than 18 mg of protein got precipitated, while 
Over 32 mg of FGF2-133 remained in soluble form. Then, the purity of the 
Precipitated protein is much worse (5-7 folds more dirt) than the soluble protein. 
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←19,4 kDa
←17,3 kDa



1   2  3  4  5  6   7  8  9

FGF2-133 FGF2-135

1 – FGF2-133 fusion crude soluble, 19,4 kDa (fused to His-tag)
2 – FGF2-133 fusion Ni-NTA purified, 19,4 kDa
3 – FGF2-133 digested with thrombin, 17,6 kDa
4 – FGF2-133 Heparin purification, 17,6 kDa - final
5 – Mol weight marker

Coomassie staining Zn-Imidazole staining (more sensitive)

17 kDa

11 kDa

28 kDa

36 kDa

55 kDa

72 kDa

6 – FGF2-135 fusion crude soluble, 34,4 kDa (fused to His-Thioredoxin tag)
7 – FGF2-135 fusion Ni-NTA purified, 34,4 kDa
8 – FGF2-135 digested with Enterokinase, 17,3 kDa
9 – FGF2-135 Heparin purification, 17,3 kDa - final





0

100000

200000

300000

400000

500000

600000

no FGF2 FGF2-133-thrombin FGF2-133 fusion FGF2 standard

Cell counts
L12cp36/6 on Matrigel in 24x wells

Cells plated at density of 20 000/cm2, grown for 3 days



P-Erk1/2

Erk1/2

FGF2-135 FGF2-133/thromb FGF2-133 FGF2 standard
His-Trx-FGF2 34 kDa His-FGF2 19,416 kDaFGF2 17,534 kDa hFGF2 17,121 kDa

L12cp36/6 were plated at 20 000 cells/cm2 in 24x plate in cHES medium without FGF2. 
Cells were allowed to grow for 3 days. 
The recombinant FGF2 variants were added each day (3 times), meaning that the controls
had FGF2 added 24 hrs before. 

For FGF2-135, the cells were used which were not exposed to any FGF2 for all 3 days. 

For western, cells were treated with fresh portions of FGF2 variants for 10 min – lyzed in
Fermentas´ lysis buffer.  



FGF2-STAB

- retains full biological activity even after twenty days at 37°C
- half-life of biological activity of a wild type FGF2 is 9 hours at 37°C

https://biospot.eu/technology/hyperstable-fibroblast-growth-factor-2-fgf2-stab/

● FGF2 for cultivation media
● FGF2 for cosmetics
● FGF2 for veterinary medicine
● FGF2 for wound healing

TECHNOLOGY / IP OWNERS :
Masaryk University Enantis s.r.o.





Recombinant antigens

https://media.cellsignal.com/www/images/resources/applications/elisa/elisa-indirect-assay.jpg

https://www.integra-
biosciences.com/sites/default/files/styles/large/public/images/
elisa-viaflo-96-384-8993.jpg?itok=5rolbtIn













Antiserum





https://denispombriant.medium.com/lets-make-an-antiserum-for-corona-virus-bb1a96dc5808



https://denispombriant.medium.com/lets-make-an-antiserum-for-corona-virus-bb1a96dc5808





Recombinant antibodies

https://www.nytimes.com/2020/11/21/health/regeneron-covid-antibodies-trump.html

1.2 grams of both
- casirivimab
- imdevimab

COVID-19 treatment:



https://upload.wikimedia.org/wikipedia/commons/9/9a/Monoclonals.png



The Nobel Prize 
in Physiology or Medicine 1984

The Nobel Prize in Physiology or Medicine 1984 was awarded jointly to Niels K. Jerne, Georges J.F. Köhler and César 
Milstein "for theories concerning the specificity in development and control of the immune system and the discovery of 
the principle for production of monoclonal antibodies."

https://www.nobelprize.org/prizes/medicine/1984/summary/



Recombinant antibodies



https://jbiomedsci.biomedcentral.com/articles/10.1186/s12929-019-0592-z

US FDA-approved monoclonal antibody on the market



https://jbiomedsci.biomedcentral.com/articles/10.1186/s12929-019-0592-z

US FDA-approved monoclonal antibody on the market



Fibrin sealant










