
Principle of Principle of DNA ligation 

The principle of DNA ligation involves the joining of two DNA fragments to form a single, larger 

DNA molecule using an enzyme called DNA ligase. DNA ligation is a key step in various 

molecular biology techniques, such as cloning, gene insertion, and construction of recombinant 

DNA molecules. Here is an outline of the principle: 

DNA fragments: Two DNA fragments with complementary cohesive (sticky) ends or blunt ends 

are prepared. Cohesive ends have single-stranded overhangs with complementary sequences that 

can base pair with each other. Blunt ends lack single-stranded overhangs and have no overhanging 

sequences. 

DNA ligase: DNA ligase is an enzyme that catalyzes the formation of phosphodiester bonds 

between adjacent nucleotides in DNA. It requires ATP as a cofactor for its activity. DNA ligase 

recognizes and binds to the cohesive or blunt ends of the DNA fragments. 

Ligation reaction: The DNA fragments to be ligated are mixed with DNA ligase and an 

appropriate ligation buffer. The ligation buffer provides the optimal conditions for ligase activity, 

including the necessary ions and pH. 

Formation of phosphodiester bonds: The DNA ligase catalyzes the formation of phosphodiester 

bonds between the adjacent nucleotides of the DNA fragments, creating a covalent linkage. In the 

case of cohesive ends, the ligase brings the complementary single-stranded overhangs together, 

allowing them to base pair. In the case of blunt ends, the ligase directly joins the ends. 

Ligase activity: The ligase uses energy from ATP hydrolysis to form the phosphodiester bonds, 

sealing the nicks or gaps in the DNA backbone and creating a continuous DNA molecule. 

Incubation and purification: The ligation reactions are typically incubated at an appropriate 

temperature for a specific period of time to allow for efficient ligation. After ligation, the DNA 

can be purified to remove any unligated fragments, enzymes, or buffer components. 

DNA ligation is a critical step in many molecular biology techniques, including the construction 

of recombinant DNA molecules, joining DNA fragments in cloning, generation of chimeric genes, 

and site-directed mutagenesis. The principle of DNA ligation and the activity of DNA ligase enable 

the manipulation and modification of DNA for various research and biotechnological applications. 


