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The prokaryotic chromosome is a circular molecule with a less extensive coiling structure 
than eukaryotic chromosomes. The origin of replication is approximately 245 base pairs long 
and is rich in AT sequences. This sequence of base pairs is recognized by certain proteins that 
bind to this site. An enzyme called helicase unwinds the DNA by breaking the hydrogen 
bonds between the nitrogenous base pairs. As the DNA opens up, Y-shaped structures 
called replication forks are formed. Two replication forks are formed at the origin of 
replication and these get extended bi-directionally as replication proceeds. The next important 
enzyme is DNA polymerase III also known as DNA pol III, which adds nucleotides one by 
one to the growing DNA chain. In prokaryotes, three main types of polymerases are known: 
DNA pol I, DNA pol II, and DNA pol III. DNA pol III is the enzyme required for DNA 
synthesis; DNA pol I is used later in the process and DNA pol II is used primarily required 
for repairing. DNA polymerase is able to add nucleotides only in the 5′ to 3′ direction (a new 
DNA strand can be only extended in this direction). Another enzyme, RNA primase, 
synthesizes an RNA primer that is about five to ten nucleotides long and complementary to 
the DNA.  DNA polymerase can now extend this RNA primer, adding nucleotides one by one 
that are complementary to the template strand. The replication fork moves at the rate of 1000 
nucleotides per second. DNA polymerase can only extend in the 5′ to 3′ direction. This 
continuously synthesized strand is known as the leading strand. The other strand, 
complementary to the 5′ to 3′ parental DNA, is extended away from the replication fork, in 
small fragments known as Okazaki fragments, each requiring a primer to start the synthesis. 
The strand with the Okazaki fragments is known as the lagging strand. The leading strand 
can be extended by one primer alone, whereas the lagging strand needs a new primer for each 
of the short Okazaki fragments. The overall direction of the lagging strand will be 3′ to 5′, 
and that of the leading strand 5′ to 3′. As synthesis proceeds, the RNA primers are replaced 
by DNA pol I, which breaks down the RNA and fills the gaps with DNA nucleotides.  The 
gaps that remain between the newly synthesized DNA (that replaced the RNA primer) and 
the previously synthesized DNA are sealed by the enzyme DNA ligase. 
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