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Description 
 

Molecular cloning refers to the isolation of a 

DNA sequence from any species (regularly a 

gene), and its insertion right into a vector for 

propagation, without alteration of the original 

DNA sequence. Once isolated molecular clones 

can be used to generate many copies of the 

DNA for evaluation of the gene series, and/or 

to express the resulting protein for the study 

or usage of the protein’s function. The clones 

can also be manipulated and mutated in vitro 

to modify the expression and function of the 

protein. 

 

The basic cloning workflow consists of 4 

steps: 

1. Isolation of goal DNA fragments (regularly 

known as inserts) 

2. Ligation of inserts into a precise cloning 

vector, developing recombinant molecules 

(e.g., plasmids) 
3. Transformation of recombinant plasmids 

into bacteria or other appropriate host for 

propagation. 

4. Screening/choice of hosts containing the 

meant recombinant plasmid. 

These above four ground-breaking steps are 

cautiously pieced together and done by 

multiple laboratories, started in the past due 

1960s and early 1970s. 

 

The foundation of molecular cloning 

Recombinant DNA technology first emerged in 

the late 1960s, with the discovery of enzymes 

that could especially cut and join of double- 

stranded DNA molecules. The full power of 

restrict enzymes was not realized until restrict 

enzymes and gel electrophoresis had been 

used to map the Simian Virus 40 (SV40) 

genome. For those seminal findings, Werner 

Arber, Hamilton Smith, and Daniel Nathans 

shared the 1978 Nobel Prize in Medicine. 

 

 
Molecular cloning provides scientists with an 

important limitless amount of any single DNA 

segments derived from any genome. This 

material can be used for a huge variety of 

applications, together with the ones in each 

simple and implemented biological science. 

 

     A few of the more vital applications 

 

Genome organization and gene 

expression: Molecular cloning has led 

immediately to the elucidation of the whole 

DNA series of the genomes of a very huge 

range of species and to an exploration of 

genetic diversity within individual species, 

work that has been done commonly by 

determining the DNA sequence of large 

numbers of randomly cloned fragments of the 

genome, and assembling the overlapping 

sequences. 

 

At the level of individual genes, molecular 

clones are used to generate probes which are 

used for analyzing how genes are expressed, 

and the way that expression is associated with 

other different methods in biology, including 

the metabolic environment, extracellular 

signals, improvement, learning, senescence 

and cell death. 

 

Cloned genes can also offer tools to study the 

biological function and significance of 

individual genes, by enabling investigators to 

inactivate the genes, or make more subtle 

mutations by using regional mutagenesis or 

site-directed mutagenesis. 

 

Genes cloned into expression vectors for 

purposeful cloning offer a method to screen for 

genes on the basis of the expressed protein's 

function. 
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Recombinant protein production: 

Production of recombinant proteins obtaining 

the molecular clone of a gene can cause the 

improvement of organisms that produce the 

protein product of the cloned genes, termed a 

recombinant protein. 

 

In practice, it is frequently hard to develop an 

organism that produces an active form of the 

recombinant protein in desirable amounts than 

it is to clone the gene. This is due to the fact 

the molecular signals for gene expression are 

complicated and variable, and because of 

protein folding, balance and transport can be 

very challenging. 

 

Many beneficial proteins are presently 

available as recombinant products. These 

include medically beneficial proteins whose 

intake can correct a damaged or poorly 

expressed gene (e.g. recombinant factor VIII, 

a blood-clotting factor deficient in some forms 

of hemophilia, and recombinant insulin, used 

to deal with few forms of diabetes, proteins 

that can be administered to help in a life- 

threatening emergency (e.g. tissue 

plasminogen activator, used to deal with 

strokes, recombinant subunit vaccines, 

wherein a purified protein can be used to 

immunize patients against infectious diseases, 

without exposing them to the infectious agent 

itself (e.g. hepatitis B vaccine), and 

recombinant proteins as standard material for 

diagnostic laboratory tests. 

 

Transgenic organisms: Once characterized 

and manipulated to provide signals for suitable 

expression, cloned genes can be inserted into 

organisms, producing transgenic organisms, 

additionally termed genetically modified 

organisms (GMOs). Although most GMOs are 

generated for functions of basic biological 

studies, a number of GMOs have been 

developed for commercial use, starting from 

animals and plants that produce 

pharmaceuticals or other compounds 

(pharming), herbicide-resistant crop plants, 

and fluorescent tropical fish (GloFish) for home 

entertainment. 

 

Gene therapy: Gene therapy entails providing 

a purposeful gene to cells lacking that 

function, with the goal of correcting a genetic 

disorder or acquired disease. 

 

Gene therapy can be widely divided into two 

categories: 

The first is alteration of germ cells, that is, sperm 

or eggs, which leads to a permanent genetic 

change for the entire organism and next 

generations. This “germ line gene therapy” is 

considered by many to be unethical in human 

beings. 

The second kind of gene therapy, “somatic cell 

gene therapy”, is similar to organ 

transplantation. In this case, one or more 

precise tissues are targeted by direct 

treatment or by elimination of the tissue, 

addition of the therapeutic gene or genes in 

the laboratory, and return of the treated cells 

to the patient. Clinical trials of somatic cell 

gene therapy began in the past due 1990s, 

mostly for the treatment of cancers and blood, 

liver, and lung disorders. 


