
Principle of Recombinant DNA construction 

The principle of recombinant DNA construction involves the creation of a novel DNA molecule 

by combining genetic material from different sources. It allows the incorporation of specific DNA 

sequences into a host organism's genome, leading to the production of recombinant proteins or the 

modification of an organism's traits. The general steps involved in constructing recombinant DNA 

are as follows: 

Isolation of DNA: The DNA of interest is isolated from its source organism. This can involve 

extracting DNA from cells or tissues using various methods such as cell lysis, enzymatic digestion, 

or DNA extraction kits. 

Vector selection: A vector is a DNA molecule that can carry foreign DNA fragments and replicate 

within a host organism. Common vectors used in recombinant DNA technology include plasmids, 

bacteriophages, and artificial chromosomes. The vector is selected based on factors such as its 

size, ability to replicate in the host organism, and the desired expression system. 

DNA cleavage: Both the isolated DNA fragment of interest and the selected vector are cleaved 

using restriction enzymes. Restriction enzymes are specific DNA-cutting enzymes that recognize 

and cleave DNA at specific sequences. The use of compatible restriction enzymes on the DNA 

fragment and vector ensures complementary cohesive ends, which facilitate the subsequent 

ligation step. 

Ligation: The DNA fragment and vector are mixed together, along with DNA ligase enzyme and 

an appropriate ligation buffer. The DNA ligase catalyzes the formation of phosphodiester bonds 

between the cohesive ends, joining the DNA fragment and vector together to create a recombinant 

DNA molecule. 

Transformation: The recombinant DNA molecule is introduced into a host organism. This can 

be accomplished through various methods, such as bacterial transformation, viral transduction, or 

transfection of eukaryotic cells. The host organism then incorporates the recombinant DNA into 

its own genome or replicates the recombinant DNA as an episome (plasmid-like structure). 

Selection and screening: To identify organisms that have successfully incorporated the 

recombinant DNA, a selectable marker gene is often included in the vector. This marker gene 



provides a phenotypic trait that allows for the selection of transformed organisms. Common 

markers include antibiotic resistance genes or fluorescent proteins. Additionally, screening 

techniques such as PCR, DNA sequencing, or functional assays can be employed to verify the 

presence and integrity of the desired recombinant DNA. 

The construction of recombinant DNA has revolutionized biotechnology and genetic research, 

enabling the manipulation and expression of specific genes and the production of valuable 

proteins. It has applications in various fields, including medicine, agriculture, and industrial 

biotechnology. 


