


 Catalyze the formation of a phosphodiester

bond between 5’ phosphate and 3’ hydroxyl 

group of the nucleotides

 They require either ATP or NAD+ as a 

cofactor 

 There are different type of ligases



T4 DNA ligase:

This is isolated from bacteriophage T4

Ligate sthe both ends of duplex DNA or RNA

This enzyme join blunt end termini as well as ends 
with cohesive overhanging ends either 3’ or 5’ 
overhangs

Repairs single-stranded nicks in duplex DNA, 
RNA or DNA/RNA duplexes



Taq DNA ligase:

Catalyze a phosphodiester bond between two 

adjacent oligonucleotides which are hybridised to 

a complementary DNA strand

This enzyme is active at relatively high 

temperatures (45-65o C)

This enzyme requires NAD+ as a cofactor



T4 RNA ligase:

Catalyze the formationof a phosphosdiester bond 

between RNA/DNA oligonucleotides, RNA/RNA 

oligonucleotides or DNA/DNA oligonucleotides

Requires ATP as a cofactor

 this enzyme is used for a variety of purposes e.g., 

constructing RNA/DNA hybrid molecules



DNA ligase:

Catalyze a phosphodiester bond between duplex 

DNA containing cohesive ends

 It requires NAD+ as a co factor

Does not ligate blund ended fragments 





BAL-31 nuclease: 

This enzy,e is an example of exonuclese cleaving 

at the termini and works inward

Degrade both 3’ and 5’ terminal of doble stranded 

DNA

 It degrades the ends of DNA at existing internal 

‘nicks’ creating both 3’ and 5’ termini



 Exonuclease III:

 It catalyzes the removal of the nucleotides 

from the 3’ hydroxyl ends of duplex DNA 

stepwise

 The enzyme cleaves the 3’ hydroxyl ends 

with blunt ends, or with 5’ overhangs or with 

internal nicks of a duplex DNA



 Mung bean nuclease:

 Isolated from mung bean sprouts

 It is an example of endonucleases

 It cleaves single strand DNA AND RNA

 Can degrade single strand extensions leaving blunt 
ends at either 5’ or 3’ ends

 It removes the single strand extensions leaving a 
duplex with blunt ends 




