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Molecular cloning is a set of experimental methods in molecular biology that are used to assemble recombinant
DNA molecules and to direct their replication within host organisms.[1] The use of the word cloning refers to the
fact that the method involves the replication of one molecule to produce a population of cells with identical DNA
molecules. Molecular cloning generally uses DNA sequences from two different organisms: the species that is the
source of the DNA to be cloned, and the species that will serve as the living host for replication of the recombinant
DNA. Molecular cloning methods are central to many contemporary areas of modern biology and medicine.
In a conventional molecular cloning experiment, the DNA to be cloned is obtained from an organism of interest,
then treated with enzymes in the test tube to generate smaller DNA fragments. Subsequently, these fragments are
then combined with vector DNA to generate recombinant DNA molecules. The recombinant DNA is then
introduced into a host organism (typically an easy-to-grow, benign, laboratory strain of E. coli bacteria). This will
generate a population of organisms in which recombinant DNA molecules are replicated along with the host DNA.
Because they contain foreign DNA fragments, these are transgenic or genetically modified microorganisms
(GMO).This process takes advantage of the fact that a single bacterial cell can be induced to take up and replicate a
single recombinant DNA molecule. This single cell can then be expanded exponentially to generate a large amount
of bacteria, each of which contain copies of the original recombinant molecule. Thus, both the resulting bacterial
population, and the recombinant DNA molecule, are commonly referred to as "clones". Strictly speaking,
recombinant DNA refers to DNA molecules, while molecular cloning refers to the experimental methods used to
assemble them.
Although a very large number of host organisms and molecular cloning vectors are in use, the great majority of
molecular cloning experiments begin with a laboratory strain of the bacterium E. coli (Escherichia coli) and a
plasmid cloning vector. E. coli and plasmid vectors are in common use because they are technically sophisticated,
versatile, widely available, and offer rapid growth of recombinant organisms with minimal equipment. If the DNA
to be cloned is exceptionally large (hundreds of thousands to millions of base pairs), then a bacterial artificial
chromosome or yeast artificial chromosome vector is often chosen.

Specialized applications may call for specialized host-vector systems. For example, if the experimentalists wish to
harvest a particular protein from the recombinant organism, then an expression vector is chosen that contains
appropriate signals for transcription and translation in the desired host organism. Alternatively, if replication of the
DNA in different species is desired (for example, transfer of DNA from bacteria to plants), then a multiple host
range vector (also termed shuttle vector) may be selected. In practice, however, specialized molecular cloning
experiments usually begin with cloning into a bacterial plasmid, followed by subcloning into a specialized vector.
For cloning of genomic DNA, the DNA to be cloned is extracted from the organism of interest. Virtually any
tissue source can be used (even tissues from extinct animals, as long as the DNA is not extensively degraded. The
DNA is then purified using simple methods to remove contaminating proteins (extraction with phenol), RNA
(ribonucleic) and smaller molecules (precipitation and/or chromatography). Polymerase chain reaction (PCR)
methods are often used for amplification of specific DNA or RNA (RT-PCR) sequences prior to molecular
cloning.
DNA for cloning experiments may also be obtained from RNA using reverse transcriptase (complementary DNA
or cDNA cloning), or in the form of synthetic DNA (artificial gene synthesis). cDNA cloning is usually used to
obtain clones representative of the mRNA population of the cells of interest, while synthetic DNA is used to obtain
any precise sequence defined by the designer. The purified DNA is then treated with a restriction enzyme to
generate fragments with ends capable of being linked to those of the vector. If necessary, short double-stranded
segments of DNA (linkers) containing desired restriction sites may be added to create end structures that are
compatible with the vector.

Please Submit your Manuscript to Cresco Online Publishing
http://crescopublications.org/submitmanuscript.php

© 2015 JPHT. Volume 1 Issue 1 JPHT-1-R004

Page 2of2

