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DESCRIPTION
Molecular cloning is a group of experimental techniques used in 
molecular biology to put together recombinant DNA molecules 
and control how they replicate inside hosts. The term "cloning" 
describes a process in which one molecule is replicated to create a 
population of cells with identical DNA molecules. In 
molecular cloning, DNA sequences from two different species 
are frequently combined: the species from which the DNA to be 
cloned comes and the species that will serve as the live host for 
the replication of the recombinant DNA. Many contemporary 
fields of modern biology and medicine depend heavily on 
molecular cloning techniques. In a typical molecular cloning 
procedure, the DNA to be cloned is taken from an interesting 
organism and processed with enzymes in a test tube to produce 
smaller DNA fragments. To create recombinant DNA molecules, 
these fragments are next joined with vector DNA. The host 
organism is subsequently given the recombinant DNA. 
Recombinant DNA molecules will be duplicated alongside host 
DNA in a population of organisms as a result. These microbes 
are transgenic or genetically modified because they contain 
foreign DNA pieces Genetically Modified Organisms (GMO). 
The fact that a single bacterial cell may be made to accept and 
replicate a single recombinant DNA molecule is exploited in this 
process. Then, by multiplying this one cell exponentially, it is 
possible to create numerous bacteria, each of which is home to 
copies of the original recombinant molecule. As a result, "clones" 
are a frequent term for both the ensuing bacterial population 
and the recombinant DNA molecule. Recombinant DNA 
technically refers to DNA molecules, whereas molecular cloning 
technically refers to the experimental techniques used to put 
them together. It was proposed that various DNA sequences 
might be put into plasmids, and that these alien sequences 
would be transported by the plasmid into bacteria and digested 
along with it. To carry genes, these plasmids could act as cloning 
vectors.

Applications of molecular cloning
In genome organization and gene expression, molecular cloning 
has directly contributed to the translation of the entire DNA sequences
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of the genomes of a very large number of species and to the 
investigation of genetic diversity within particular species. This 
work was primarily accomplished by identifying the DNA 
sequence of several randomly cloned genome segments and 
assembling the overlapping sequences. Additionally, gene 
therapies for the treatment of significant disease indications, 
such as cystic fibrosis, cancer, AIDS, and others, can be 
created by cloning. Molecular clones are used to create probes 
that are utilised to investigate the expression of certain genes 
and how that expression relates to other biological processes, 
such as the metabolic environment, extracellular signals, 
development, learning, senescence, and cell death. Cloned 
genes can also give researchers tools to investigate the 
biological role and significance of certain genes by enabling 
them to inactivate the genes or introduce more subtle 
alterations via site-directed or regional mutagenesis. In 
production of recombinant proteins, the development of 
organisms that create recombinant proteins, the protein result 
of the cloned genes, is possible after the molecular cloning of 
a gene. In reality, it is frequently more challenging to create an 
organism that generates a desired amount of an active form of 
the recombinant protein than it is to clone the gene. This is 
because protein folding, stability, and transport can be 
exceedingly difficult processes, and because the molecular cues 
that regulate gene expression are complicated and variable. 
Many useful proteins are now available in recombinant form. 
These include: medically useful proteins that can be 
administered to correct a defective or poorly expressed gene 
Recombinant factor VIII, a blood-clotting factor deficient in 
some types of hemophilia, and recombinant insulin, used to 
treat some types of diabetes, are two examples of recombinant 
proteins. Another example is proteins that can be 
administered to help in a life-threatening emergency, 
recombinant subunit vaccines, which use a pure protein to 
immunise 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 testing. In transgenic organisms, cloned 
genes, once characterised and manipulated to provide signals



germ cells, such as sperm or eggs, which leads in a permanent 
genetic change for the entire organism and future generations. 
The use of "germ line gene therapy" on humans, according to 
many, is immoral. Despite much hype and promises, the history 
of human gene therapy has been marked by relatively limited 
success. In some situations, the harmful effects are caused by 
insertional inactivation, which disrupts key genes inside the 
patient's genome. In several cases, viral vectors employed in gene 
therapy were contaminated with infectious viruses. Nonetheless, 
gene therapy is seen as a potential future field of medicine, with 
a considerable degree of research and development activities.
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for appropriate expression, can be inserted into organisms, 
resulting in transgenic organisms, also known as genetically 
modified organisms. Although the majority of GMOs are 
created for basic biological research, a number of GMOs 
have been developed for commercial use, including animals and 
plants that produce pharmaceuticals or Herbicide-resistant crop 
plants, luminous tropical fish (GloFish) for indoor amusement, 
and other substances. Gene therapy includes delivering a 
functional gene to cells that lack that function in order to cure a 
hereditary defect or acquired disease. Gene therapy is widely 
classified into two types. The first is genetic modification of
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