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Eukaryotic DNA replication is not as well 

understood as bacterial replication

– The two processes do have extensive similarities

• The bacterial enzymes as described earlier have also been 

found in eukaryotes

– Nevertheless, DNA replication in eukaryotes is 

more complex

• Large linear chromosomes

• Tight packaging within nucleosomes

• More complicated cell cycle regulation

EUKARYOTIC DNA REPLICATION



 Eukaryotes have long linear chromosomes

 They therefore require multiple origins of 

replication 

 To ensure that the DNA can be replicated in a reasonable 

time

 In 1968, Huberman and Riggs provided 

evidence for the multiple origins of replication

 DNA replication proceeds bidirectionally from 

many origins of replication

Multiple Origins of Replication
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 Mammalian cells contain well over a dozen 

different DNA polymerases

 Four: alpha (α), delta (δ), epsilon (ε) and 

gamma (γ) have the primary function of 

replicating DNA

 α, δ and ε Nuclear DNA

 γMitochondrial DNA

Eukaryotes Contain Several 

Different DNA Polymerases



 वफ़ाद़ारी, ईम़ानद़ारी



(Mammalian Enzymes)



 DNA pol α is the only polymerase to associate 

with primase

 The DNA pol α/primase complex synthesizes a 

short RNA-DNA hybrid

 10 RNA nucleotides (iRNA) followed by 20 to 30 DNA 

nucleotides (iDNA)

 This is used by DNA pol ε or δ for the processive 

elongation of the leading and lagging strands 

respectively

 The exchange of DNA pol α for δ or ε is called 

a polymerase switch.

 It occurs only after the RNA-DNA hybrid is made



ε



 DNA polymerases also play a role in DNA 

repair

 DNA pol β is not involved in DNA replication 

 It plays a role in base-excision repair

 Removal of incorrect bases from damaged DNA 

 Recently, more DNA polymerases have 

been identified

 Lesion-replicating polymerases

 Involved in the replication of damaged DNA

 They can synthesize a complementary strand over 

the abnormal region







 Replication doubles the amount of DNA

 Therefore the cell must synthesize more histones to 

accommodate this increase

 Synthesis of histones occurs during the S phase 

 Histones assemble into octamer structures

 They associate with the newly made DNA very near the 

replication fork

 Thus following DNA replication, each daughter 

strand has a mixture of “old” and “new” histones

Nucleosomes and DNA Replication
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