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EDITORIAL

Recombinant DNA technology
Molecular cloning allows a live bacterium to replicate a 
specific DNA sequence.

In the same way as Polymerase Chain Reaction (PCR) allows 
for the replication of a specific DNA sequence, recombinant 
DNA technology, also known as molecular cloning, allows 
for the replication of a specific DNA sequence. The primary 
distinction between the two approaches is that molecular 
cloning includes DNA replication in a live microbe, whereas 
PCR replicates DNA in an in vitro solution free of living cells.

Recombinant DNA technology has been successfully 
employed to create human proteins in microbes, such 
as insulin and growth hormone, which are used in illness 
therapy.

Selection
A selectable marker is generally a gene that gives resistance 
to an antibiotic that would kill the cells if it were not present.

Artificial selection trials are used by experimental 
geneticists to allow organisms with user-defined traits to 
survive. Artificial selection, particularly molecular cloning, 
is frequently utilised in the study of microbial genetics.

Gene substitutions, deletions, insertions, and inversions 
have all been achieved by DNA recombination. Gene cloning 
and protein/gene tagging are other frequent practises. 
A cassette encoding a drug-resistance gene is commonly 
generated using PCR for gene substitutions or deletions.

Mutation
Accidental alterations in a genomic sequence of DNA, such 
as the DNA sequence of a cell's genome or the DNA or RNA 
sequence, are known as mutations.

Mutations are unintentional changes in the genomic 
sequence of DNA, such as the DNA sequence of a cell's 
genome or the DNA or RNA sequencing of some viruses, in 
molecular biology and genetics. These random sequences 
in the cell can be described as quick and spontaneous 

alterations. Radiation, viruses, transposons, and mutagenic 
substances all induce mutations. Errors that occur during 
meiosis or DNA replication might also cause them. They can 
also be caused by biological processes like hypermutation, 
which are generated by the organism itself.

Site-directed mutagenesis, also known as site-specific 
mutagenesis or oligonucleotide-directed mutagenesis is 
a molecular biology technique that creates a mutation 
at a specified location in a DNA molecule. It is commonly 
employed in biomolecular engineering. In general, this sort 
of mutagenesis necessitates knowledge of the wild type 
gene sequence. It's widely employed in the field of protein 
engineering.

Reproductive cloning
Reproductive cloning is a technique for creating a clone of 
a whole organism through intentionally induced asexual 
reproduction.

A method for creating a clone or an exact replica of a whole 
multicellular organism is reproductive cloning. The majority 
of multicellular creatures reproduce sexually, which entails 
the genetic hybridization of two individuals (parents), 
making it difficult to produce an exact duplicate or clone 
of either parent. Asexual reproduction of animals may now 
be intentionally induced in the laboratory thanks to recent 
breakthroughs in biotechnology.

Molecular and cellular cloning
Molecular cloning allows researchers to manipulate and 
analyse genes by reproducing desired areas or pieces of a 
genome.

In general, the term "cloning" refers to the construction of 
a flawless duplicate; but, in biology, "reproductive cloning" 
refers to the re-creation of a whole organism. Researchers 
learnt how to recreate specified parts or segments of the 
genome long before they attempted to clone a whole 
creature, a technique known as molecular cloning.

When unicellular organisms, such as bacteria and yeast, 
multiply asexually through binary fission, they naturally 
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make clones of themselves, which is known as cellular 
cloning. The nuclear DNA duplicates by the process of 
mitosis, which creates an exact replica of the genetic 
material.

Plasmids as cloning vectors
Plasmids can be used as cloning vectors, allowing the 
insertion of exogenous DNA into a bacterial target.

Vectors: A vector is a DNA molecule that is used to 
introduce foreign genetic material into another cell in 
molecular biology. Plasmids, viral vectors, cosmids and 
artificial chromosomes are the four main forms of vectors. 
A replication origin, a multi-cloning site, and a selectable 
marker are all included in all designed vectors. The vector is 
often a DNA sequence that includes an insert (transgene) and 
a longer sequence that serves as the vector's "backbone." A 
vector for transferring genetic information to another cell 
is usually used to isolate, replicate, or express the insert in 
the target cell.

Plasmids: Plasmids are double-stranded, generally circular 
DNA sequences capable of automatically replicating in a 
host cell. Plasmid vectors minimally consist of the transgene 
insert and an origin of replication, which allows for semi-

independent replication of the plasmid in the host. Modern 
plasmids generally have many more features, notably a 
“multiple cloning site”—with nucleotide overhangs for 
insertion of an insert—and multiple restriction enzyme 
consensus sites on either side of the insert. Plasmids may be 
conjugative/transmissible or non-conjugative. Conjugative 
plasmids mediate DNA transfer through conjugation and 
therefore spread rapidly among the bacterial cells of a 
population. 

Plasmids are double-stranded, circular DNA sequences that 
can replicate themselves in a host cell. Plasmid vectors 
are made up of the transgene insert and a replication 
origin, which enables for plasmid replication in the host 
to be semi-independent. A "multiple cloning site"—with 
nucleotide overhangs for insert insertion—and numerous 
restriction enzyme consensus sites on each side of the 
insert is common characteristics of modern plasmids. Non-
conjugative plasmids can be conjugative/transmissible or 
conjugative/transmissible plasmids. Conjugative plasmids 
use conjugation to transfer DNA and so spread quickly across 
bacterial cells in a population. Non-conjugative plasmids do 
not mediate DNA through conjugation.


