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Recombinant DNA technology 

Recombinant DNA (rDNA) molecules are DNA molecules formed by laboratory methods of 

genetic recombination (such as molecular cloning) to bring together genetic material from 

multiple sources, creating sequences that would not otherwise be found in biological organisms. 

Recombinant DNA is possible because DNA molecules from all organisms share the same 

chemical structure; they differ only in the sequence of nucleotides within that identical overall 

structure. Consequently, when DNA from a foreign source is linked to host sequences that can 

drive DNA replication and then introduced into a host organism, the foreign DNA is replicated 

along with the host DNA. 

The steps involved in rDNA technology are: 

1. Isolation of DNA 

2. Fragmentation of the DNA using the 

enzyme Restriction endonucleases 

3. Isolation of the desired DNA fragment 

4. Amplification of the gene of interest 

5. Ligation of the DNA fragment into a 

suitable vector by the enzyme DNA 

ligases 

6. Transfer of DNA into the host cell 

7. Screening 

8. Culturing the host cells on a suitable 

medium on a large scale 

9. Extraction of the desired product 

10. Downstream processing of the products 
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Insulin  

Insulin is a peptide hormone, produced by beta cells of the pancreas, and is central to regulating 

carbohydrate and fat metabolism in the body. The human insulin protein is composed of 51 

amino acids, and has a molecular weight of 5808 Da. It is a dimer of an A-chain and a B-chain, 

which are linked together by disulfide bonds. The first genetically engineered, synthetic "human" 

insulin was produced in a laboratory in 1977 by Arthur Riggs, PhD and Keiichi Itakura, PhD at 

City of Hope and Herbert Boyer at Genentech using E. coli. 

TPA (Tissue plasminogen activator) 

Tissue plasminogen activator (abbreviated tPA or 

PLAT) is a protein involved in the breakdown of blood 

clots. It is a serine protease (EC 3.4.21.68) found on 

endothelial cells, the cells that line the blood vessels. 

As an enzyme, it catalyzes the conversion of 

plasminogen to plasmin, the major enzyme responsible 

for clot breakdown. Because it works on the clotting 

system, tPA is used in clinical medicine to treat 

embolic or thrombotic stroke. Use is contraindicated in 

hemorrhagic stroke and head trauma. tPA may be 

manufactured using recombinant biotechnology 

techniques. tPA created this way may be referred to as 

recombinant tissue plasminogen activator (rtPA). 

tPA is used in some cases of diseases that feature blood 

clots, such as pulmonary embolism, myocardial 

infarction, and stroke, in a medical treatment called 

thrombolysis. The most common use is for ischemic 

stroke. It can either be administered systemically, in 

the case of acutemyocardial infarction, acute ischemic stroke, and most cases of acute massive 

pulmonary embolism, or administered through an arterial catheter directly to the site of occlusion 

in the case of peripheral arterial thrombi and thrombi in the proximal deep veins of the leg 
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Interferon’s 

Interferon’s (IFNs) are proteins made and 

released by host cells in response to the 

presence of pathogens such as viruses, 

bacteria, parasites or tumor cells. They 

allow for communication between cells to 

trigger the protective defenses of the 

immune system that eradicate pathogens or 

tumors. 

IFNs belong to the large class of 

glycoproteins known as cytokines. 

Interferons are named after their ability to 

"interfere" with viral replication within host 

cells. IFNs have other functions: they 

activate immune cells, such as natural killer 

cells and macrophages; they increase 

recognition of infection or tumor cells by 

up-regulating antigen presentation to T 

lymphocytes; and they increase the ability 

of uninfected host cells to resist new 

infection by virus. Certain symptoms, such 

as aching muscles and fever, are related to 

the production of IFNs during infection. 

About ten distinct IFNs have been identified in mammals; seven of these have been described for 

humans. They are typically divided among three IFN classes: Type I IFN, Type II IFN, and Type 

III IFN. IFNs belonging to all IFN classes are very important for fighting viral infections. 

Interferon type I: All type I IFNs bind to a specific cell surface receptor complex known as the 

IFN-α receptor (IFNAR) that consists of IFNAR1 and IFNAR2 chains. The type I interferons 

present in humans are IFN-α, IFN-β and IFN-ω. 
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Vaccine  

A vaccine is a biological preparation 

that improves immunity to a 

particular disease. A vaccine 

typically contains an agent that 

resembles a disease-causing 

microorganism and is often made 

from weakened or killed forms of 

the microbe, its toxins or one of its 

surface proteins. The agent 

stimulates the body's immune 

system to recognize the agent as 

foreign, destroy it, and "remember" 

it, so that the immune system can 

more easily recognize and destroy 

any of these microorganisms that it 

later encounters. 

Vaccines may be prophylactic 

(example: to prevent or ameliorate 

the effects of a future infection by 

any natural or "wild" pathogen), or 

therapeutic (e.g. vaccines against cancer are also being investigated; see cancer vaccine). 

Recombinant vaccines: 

Biotechnology sector has also played its part in developing vaccines against certain diseases. 

Such vaccine which makes use of recombinant DNA technology is known as recombinant 

vaccines. It is also known as subunit vaccines. 
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DNA vaccines:  

DNA vaccination is a technique for protecting an organism against disease by injecting it with 

genetically engineered DNA to produce an immunological response. Nucleic acid vaccines are 

still experimental, and have been applied to a number of viral, bacterial and parasitic models of 

disease, as well as to several tumour models. DNA vaccines have a number of advantages over 

conventional vaccines, including the ability to induce a wider range of immune response types. 

Here the gene encoding for immunogenic protein 

is isolated and used to produce recombinant DNA 

which acts as vaccine to be injected into the 

individual. 

Steps involved: 

Production of recombinant vaccines involves the 

following steps: 

(i) First and foremost, it is important that the 

protein which is crucial to the growth and 

development of the causative organism be 

identified. 

(ii) The corresponding gene is then isolated 

applying various techniques. Further to this, an 

extensive study of the gene explains the gene 

expression pattern involved in the production of 

corresponding protein. 

(iii) This gene is then integrated into a suitable expression vector to produce a recombinant 

DNA.  

(iv) This rDNA is used as vaccines or is introduce into another host organism to produce 

immunogenic proteins which acts as vaccines. 
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Human Growth Hormone 

Human Growth Hormone, or HGH, is a hormone that is secreted from the pituitary gland 

(located at the base of your brain, near the front). It stimulates human growth and cell 

reproduction and regeneration. 

As you age, your body naturally produces less HGH. You are no longer growing (like when you 

were a child or teenager) , so you no longer need to generate as many new cells on a regular 

basis. 

And that's fine. But the loss of HGH is also what makes you age. 

That's because HGH is not only responsible for skin cell growth; it also governs other bodily 

functions such as your metabolism, brain function, sexual responsiveness, ability to heal, muscle 

growth, weight loss, memory, and more. 

Notice that all of the bodily functions governed by HGH are the areas that begin to suffer as you 

age. 

For example, as HGH levels drop, your skin tone deadens, wrinkles appear, and skin slackens. 

That's because you no longer have the skin cell regeneration power of your youth. 

As HGH levels continue to drop, you don't sleep as well anymore. You notice a decrease in your 

sex drive. That is a direct result of shifting hormone levels, plus changes in blood pressure and 

skin sensitivity - all of which are governed by HGH. 

... Your muscle tone diminishes as your body begins to store more fat. This is due to decreased 

cell production and a reduced metabolic rate. 

... Your clarity of thought and memory begin to suffer. Again, this is due to the slower 

rejuvenation of cells, this time in your brain. 

The fact is, HGH directly and indirectly affects almost every part of your body. 
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Details of Steps involved in rDNA technology 

1. Isolation of DNA - Genomic DNA, cDNA, Chemically Synthesis 

2. Fragmentation of the DNA using the enzyme Restriction endonucleases 

3. Isolation of the desired DNA fragment 

4. Isolation of Vector - EColi Bactria (Plasmid PBR, PUC etc, Cosmid, Phage, YAC, 

BAC etc) 

5. Amplification of the gene of interest  

6. Ligation of the DNA fragment into a suitable vector by the enzyme DNA ligases 

7. Transfer of DNA into the host cell – transformation, transduction, electroporation, 

liposome fusion, etc 

8. Culturing the host cells on a suitable medium on a large scale 

9. Extraction of the desired product 

10. Downstream processing of the products 

Example – Insulin production 

1. Isolation of DNA - cDNA,  

2. Fragmentation of the DNA using the enzyme Restriction endonucleases – Eco R1 

3. Isolation of the desired DNA fragment 

4. Isolation of Vector - EColi Bactria (Plasmid PBR) 

5. Amplification of the gene of interest – PCR method 

6. Ligation of the DNA fragment into a suitable vector by the enzyme DNA ligases 

7. Transfer of DNA into the host cell – transformation CaCl2 treatment 

8. Screening of rDNA insulin – insertional inactivation method 

9. Culturing the host cells on a suitable medium on a large scale 

10. Extraction of the desired product 

11. Downstream processing of the products 


