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rDNA Product Trade name Application / Uses

Insulin Humulin Diabetes

Growth hormone Protropin/Humatrope Pituitary dwarfism

Factor vIII Kogenate/Recombinate Hemophilia

Interferon Intron A Hairy cell leukemia

Hepatitis B vaccine Recombinax HB/ Engerix Hepatitis B

Tissue plasminogen 

activator
Activase Myocardial infarction

Dnase Pulmozyme Cystic fibrosis

Erythropoietin Epogen/rocrit
Severe anemia with kidney 

damage
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• The factor VIII gene is very large, over 186 kb in length, and is split into 26 exons and

25 introns. 

• The mRNA codes for a large polypeptide (2351 amino acids), which undergoes a complex 

series of post-translational processing events, eventually resulting in a dimeric protein 

consisting of a large subunit, derived from the upstream region of the initial polypeptide, 

and a small subunit from the downstream segment. 

• The two subunits contain a total of 17 disulphide bonds and a number of glycosylated sites. 

• As might be anticipated for such a large and complex protein, it has not been possible to 

synthesize an active version in E. coli.

• Initial attempts to obtain recombinant factor VIII therefore involved mammalian cells. 

• In the first experiments entire cDNA was cloned in hamster cells, but the yields of protein 

were extremely low. 

• This was probably because the post-translational events, although carried out correctly in 

hamster cells, did not convert all of the initial product into an active form, thus limiting the 

overall yield
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• Recombinant Interferon-gamma

• The expression of the interferon is induced by a unique set of stimulus and is produced

by T-lymphocytes and NK cells.

• The hifn-γ gene encodes a 143 amino-acid residue long polypeptide and contains two

sites of glycosylation: Asn25 and Asn97.

• Interferon-gamma has a structure of a glycosylated homodimer.

• Interferon-gamma is pleiotropic cytokine, playing crucial role in the innate and acquired

immunity.

• The IFN-γ cytokine, the only member of the type II interferon family, is produced predominantly by

natural killer (NK) and natural killer T (NKT) cells as part of the innate immune response, and by Th1

CD4 and CD8 cytotoxic T lymphocyte (CTL) effector T cells upon the development of antigen-specific

immunity

• It influences on antiviral and antibacterial protection of an organism, regulation of a

cellular cycle (apoptosis) and participates in the inflammatory process.

• The first expression of recombinant interferon-gamma in E.coli cells was carried out in

1982. rIFN-γ is accumulated in E.coli cells in the inclusion bodies.
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Recombinant vaccine

A recombinant vaccine is a vaccine produced through recombinant DNA technology. This 

involves inserting the DNA encoding an antigen (such as a bacterial surface protein) that 

stimulates an immune response into bacterial or mammalian cells, expressing the antigen 

in these cells and then purifying it from them.

Recombinant vaccines can be classified into two major categories.

•DNA vaccines

•Recombinant (protein subunit) vaccines

DNA vaccines

These vaccines usually consist of synthetic DNA containing the gene that encodes the 

disease-agent protein. Usually, the plasmid DNA used as vaccine is propagated in bacteria 

such as E. coli and they are isolated and purified for injection. This "naked" DNA is usually 

injected intramuscularly or intradermally. The principle behind a DNA vaccine is that the 

antigen can be expressed directly by host cells in a way that simulates viral infection and 

invokes an immune response from the host. 
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Recombinant subunit protein vaccine

• These are subunit vaccines containing only a fraction of the pathogenic 

organism. 

• Often time these are synthetic peptides that represent the protein component that 

induces an immune response. 

• But they can also consist of protein subunits (antigens) expressed in a 

heterologous expression system (E. coli, yeast, insect etc.) using recombinant 

protein expression technologies. 

• Most of the vaccines under investigation today are based on such purified 

recombinant proteins or subunits of antigens.
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