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• Replication in E.coli requires 20 or more 
different enzymes and proteins.

• This entire complex has been termed as DNA 
replicase system or Replisome

• Helicase: DNA strands are separated by the
helicase enzyme. This enzyme move along the
DNA and separate the strands using chemical
energy from ATP.

Enzymes in DNA replication



• Topoisomerase: These enzymes can produce a
variety of topological changes in DNA. It
produces negative superhelicity and the
removal of superhelicity.

• In replication strand separation creates
topological stress in the helical DNA structure
which are relieved by the action of
topoisomerases.



• DNA binding proteins: The separated strands 
during replication are stabilized by DNA 
binding proteins.

• Primase: In DNA replication, before the 
synthesis of new DNA strand, a short segment 
of RNA known as primer must be present. This 
primer is synthesized by the enzyme primase.



• DNA polymerase I: The RNA primers in the 
new DNA strand is removed and replaced by 
DNA.This is accomplished by DNA polymerase 
I. This enzymes functions are enhanced by its 
5’ 3’exonuclease activity.

• DNA ligases: The nicks or breaks on the 
phosphodiester bond of the DNA back bone 
are sealed by DNA ligases.



• DNA Polymerases III: DNA polymerase III is the 
principal replication enzyme in E.coli. DNA 
polymerase III is a complex enzyme having ten 
types of subunit.

• Its polymerization and proof reading activities 
reside in its α and ɛ (epsilon) subunits, 
respectively. The ɵ subunit associates with α
and ɛ to form a core polymerase, which can 
polymerize DNA but with limited processivity.



• Two core polymerases can be linked by 
another set of subunits, a clamp complex or γ
complex. It consists of five subunits of four 
different types.Ƭ2γδδ’.

• The core polymerases are linked through the Ƭ 
(tau) subunits.

• Two additional subunits χ (chi) and ψ (psi), are 
bound to the clamp loading complex.



• The entire assembly of 13 protein subunits 
(nine different types) is called DNA 
polymerase III.

• DNA polymerase III can polymerize DNA but 
with a much lower processivity. The necessary 
increase in processivity is provided by the 
addition of the β units. Four β subunits 
complete the DNA polymerase III holoenzyme.



• The β subunits associate in pairs to form 
donut shaped structures that encircle the DNA 
and act like clamps.

• Each dimer associates with a core 
subassembly of polymerase III and slides along 
the DNA as replication proceeds.The β sliding 
clamp prevents the dissociation of DNA 
polymerase III from DNA and increases 
processivity to greater than 50000.









• DNA is synthesized by DNA polymerase III. It adds 
the complementary nucleotide to the existing 
growing strand free 3’hydroxyl group. The 
fundamental reaction is a phosphoryl group 
transfer.

• The nucleophile is the 3’ – hydroxyl group of the 
nucleotide at the 3’end of the growing 
strand.Nucleophile attack occurs at the α
phosphorous of the incoming deoxy nucleoside 5’ 
– triphosphate.

Function of DNA polymerase III



• Inorganic pyrophosphate is released in the 
reaction. 

• (dNMP)n + dNTP (dNMP)n+1  + ppi

DNA                       Lengthened DNA




