Introduction to DNA
Replication

DNA replication is a fundamental process in all living organisms. It's how genetic
information is copied before cell division, ensuring each new cell receives a

complete set of DNA.
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The Importance of DNA
Replication

1 Growthand 9  Inheritance

Development :
It ensures that genetic

DNA replication allows information is passed from
organisms to grow and parent to offspring,
develop by producing new maintaining species
cells. characteristics.

3 Repair

Replication is also crucial for repairing damaged DNA, maintaining the

integrity of the genome.

@ Made with Gamma



https://gamma.app/?utm_source=made-with-gamma

The Replication Process
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Short RNA primers are synthesized, providing starting points for
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resulting in two identical DNA molecules.
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The Role of Enzymes in DNA Replication

DNA Helicase DNA Primase

Unwinds the DNA double helix, separating the two strands. Synthesizes short RNA primers, providing starting points for
DNA synthesis.

DNA Polymerase DNA Ligase

Adds nucleotides to the primer, forming new DNA strands. Joins together DNA fragments, forming a continuous DNA
strand.
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Replication Forks and
Unwinding the DNA

Origin of Replication

1 Replication begins at specific sites called origins of replication.
Fork Formation

2 DNA unwinding creates a Y-shaped structure called a replication
fork.

Bidirectional Replication

3 Replication proceeds in both directions from the origin, creating

two replication forks.
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Leading and Lagging Strands

Leading Strand Lagging Strand
Synthesized continuously in the 5' to 3' direction, following the Synthesized discontinuously in short fragments called Okazaki
unwinding of the template strand. fragments, moving away from the replication fork.
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Proofreading and Error
Correction

Activly tase
/ULCEREADR’S
DNA polymerase can detect and correct errors during DNA replication. ‘

This ensures the accuracy of DNA replication, minimizing mutations. \

PROOOFEADING

Proofreading mechanisms contribute to the high fidelity of DNA replication.
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Conclusion and Key Takeaways
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Cell Division

DNA replication is essential for cell
division, enabling the creation of new
cells with complete genetic

information.

Precise Process

DNA replication is a highly controlled

and regulated process, involving

numerous enzymes and mechanisms.

Genetic Information

It ensures the accurate copying of
genetic information, maintaining the

integrity of the genome.
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Error Correction

Proofreading mechanisms minimize
errors, ensuring the accuracy of

replication.
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