DNA Replication Enzymes of E. coli

	Protein
	Role

	initiator protein (DnaA)

	binds to origin of replication



	Helicase (DnaB)
DnaC


	unwinds the double helix at replication fork
Aids DnaA in recruitment of helicase to the origin

	primase
	synthesizes short RNA primers to provide a 3’-OH group for attachment of DNA nucleotides


	single-strand binding protein 
	Stabilizes single-stranded regions (because action of helicase exposes the hydrophobic bases to water, single strands of DNA are not stable; single-strand binding proteins coat exposed single strands)


	topisomerase 
     DNA gyrase is the topoisomerase             
     Involved in DNA replication
	Moves ahead of the replication fork, making and resealing breaks in the DNA to relieve torsional strain caused by unwinding at the replication fork 
prevents supercoiling 


	DNA polymerases
	Catalyze the synthesis of DNA (5’(3’ polymerization)

recognize and correct base pair errors (proofreading)

	     DNA polymerase I
	     5’(3’ exonuclease and  5’(3’ polymerase activity (removes                                           
     primer and fills gaps)

    3’(5’ exonuclease activity (proofreading)

     repairs damaged DNA

	     DNA polymerase II
	     synthesizes DNA during repair of DNA damage
     5’(3’ polymerase and 3’(5’ exonuclease activity

     no 5’(3’ exonuclease activity 

	     DNA polymerase III

     (complex enzyme; many subunits) 
DNA polymerases IV & V

     (recently characterized)


	     True replicating enzyme
     Elongates a new strand from the 3’-OH group provided by the                  
     primer

     5’(3’ polymerase and 3’(5’ exonuclease activity
     5’(3’ exonuclease activity (active only on single-stranded DNA)
     3’(5’ exonuclease activity (proofreading)

     synthesizes DNA during repair of DNA damage

	DNA ligase
	Joins Okazaki fragments by sealing nicks in the sugar-phasphate backbone of newly synthesized DNA


