
DNA polymerase enzyme core





E. coli DNA polymerase III

Heteromultimer composed of more than 10 different subunits
“Processing” enzyme up to 105 nucleotide streches







DNA polymerase III (blue) is 
processive because it binds very 
tight to DNA. But on the lagging 
strand, it must rapidly recycle to 
numerous Okazaki fragments. 
How does Pol III come off a 
completed Okazaki fragment, so 
that it can start a new Okazaki 
fragment? 



Presumably Pol III needs a release factor to pry it 
off DNA when it finishes, enabling Pol III to 
recycle to another primed DNA molecule.
Pol III core stays bound to beta clamp and DNA 
during synthesis, but upon finishing DNA, the Pol 
III core ejects off the DNA and the beta clamp.









Leading and lagging strands synthesis are  coordinated
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In Eukaryotes...



Role of the helicase DnaB during replication of DNA in E. coli





III

Prokaryotes



Eukaryotes



The E. coli origin of replication oriC









Protein Function

DNA polymerase  Priming
DNA polymerase  DNA synthesis
PCNA Processivity
Replication factor C Elongation
Replication factor A SSB protein
Topoisomerase I e II Strands separation
MF1 (FEN I) RNA removal
DNA ligase Nick ligation

Proteins necessary for eukaryotic DNA replication



Telomeres structure and function



ORGANISM DNA ORIGINE 5'-3‘ REPEATED UNIT

Tetrahymena, Paramecium macronucleus CCCCAA 
(Holotrichia ciliates)

Stylonichia, Oxytricha macronucleus CCCCAAAA 
(Hipotrichia ciliates) 

Trypanosome, Leishmania minichromosomes CCCTA 
(Flagellates) 

Physarum, Dictyostelium rDNA CCCTA 
(Mixamoebae) 

Saccharomyces chromosomes CCcACAcaca 

Arabidopsis chromosomes CCCTAAA 

Homo sapiens chromosomes CCCTAA

Tandemly repeated sequences in telomeres



Telomeres are located at the end of chromosomes





Telomeres shortening during DNA replication





Telomerase enzyme extends the
C -A-rich strand

When the new DNA strand is 
long enough, a new Okazaki 
fragment can be primed

New DNA strand

Okazaki fragment







Telomerase activity

• Telomerase synthesizes the individual repeats that
are added to the chromosome ends, but does not
itself control the number of repeats.

• Other proteins are involved in determining the length
of the telomere binding the telomerase, and may
influence the length of the telomere by controlling
the access of telomerase to its substrate.

• Telomerase is expressed in actively dividing cells and
is not expressed in quiescent cells.

• Telomerase activity is low in somatic cells: loss of
telomeres results in senescence.

• In Tumor cells there is an high expression and
activity of telomerase  it can be a targhet for
anticancer drugs.


