
 DNA replication is a fundamental biological process that allows cells to produce exact copies of their
genetic material before cell division. DNA replication is a complex process that requires the coordinated
action of many different enzymes and proteins. 

1. DNA replication occurs during the S phase of the cell cycle. The cell unwinds the double helix of DNA
and separates the two strands, creating a replication fork.

2. DNA polymerase is the enzyme responsible for DNA replication. It reads the template strand of DNA
and adds nucleotides to the new complementary strand, creating a new double helix.

3. DNA replication is semi-conservative, meaning that each new double helix contains one original
strand and one new strand. This ensures that the genetic information is preserved during cell division.

4. DNA replication is a highly accurate process, with an error rate of less than one mistake per billion
nucleotides added. This is achieved through the proofreading function of DNA polymerase, as well as
other mechanisms for error correction.

5. There are many proteins involved in DNA replication, including helicases, primases, and ligases.
These proteins work together to unwind the DNA, create primers for DNA polymerase to start
replication, and join the newly synthesized DNA fragments together.

6. DNA replication can be disrupted by various factors, such as DNA damage or mutations in the DNA
polymerase gene. These disruptions can lead to genetic disorders and diseases, including cancer.

PROCESS OF REPLICATION

1. Initiation: DNA replication begins at specific sites in the DNA molecule known as origins of
replication. These sites are recognized by a complex of proteins that bind to the DNA and separate the
two strands to form a replication bubble.

2. Unwinding: Once the replication bubble is formed, helicase enzymes are recruited to separate the two
strands of DNA by breaking the hydrogen bonds between the complementary base pairs.

3. Priming: The next step in DNA replication is priming, in which primase enzymes synthesize a short
RNA primer on each strand of DNA. These primers provide a starting point for DNA polymerase to
begin synthesizing new DNA.

4. Elongation: Once the primers have been added, DNA polymerase enzymes bind to the primers and
start adding nucleotides to the new strand of DNA in a 5' to 3' direction. The leading strand is
synthesized continuously, while the lagging strand is synthesized in short fragments called Okazaki
fragments.
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