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Replication of DNA
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What isa nucleic acid?
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Nucleic acids are biological macromolecules present in al living organisms. These are

;eﬁponsi ble for the storage and transfer of genetic information from generation to generation. Friedrich Miescher, a Swiss
biochemist (1869) was the first to isolate nucleic acids from the nucleus of pus cells and Salmon sperm. Hecalled it "nuclein”.
Altman (1899) coined the term "nucleic acid". Nucleic acids are biological macromolecules present in al living organisms.

Deoxyribonucleic acid (DNA) :

Occurrence

DNA found in all organisms except afewviruses. The greatest amount of DNA is concentrated in the nucleus. It also occursin
cell organelles like mitochondria, plastids and centrioles.

DNA - The genetic material

Chromosomes mainly consist of nucleoproteins having two components nucleic acids and proteins. One of these should obviously
constitute the genetic material.

Chemical Composition

Deoxyribonucleic acid is a polynucl eotide molecul e consisting of a repeating sequence of monomeric nucleotides arranged in a
linear polymeric chain. Each monomeric nucleotide is composed of three components.

I) A fivecarbon (pentose) sugar — Deoxyribose

1) A phosphoric acid group

[11) A nitrogenous base (either purine or pyrimidine)

Purine bases are adenine and guanine. Pyrimidine bases are thymine and cytosine. The pyrimidine uracil is absent.
Adenine pairs with thymine by two hydrogen bonds. Cytosine pairs with guanine by three hydrogen bonds.

Watson-Crick model of DNA
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DNA Replication Process :
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1. Replication occurs inside the chromosomes.
2. It occurs during interphase.

3. The parent DNA strands function as templates for the synthesis of new DNA strands.
4. New DNA is produced by semi conservative process. Of the two strands produced, one strand is the parental strand and the

second strand is newly synthesized.
5. Replication starts at a specific point called origin.

6. At the site of origin, the two strands separate. This separation is brought about by the enzyme helicase.
7. At the point where the two strands are separated, areplicating fork isformed. The fork appearsintheformof aY. The

duplication of DNA is brought about by the movement of the replication fork.
8. The separated DNA strands act as templ ates.
9. DNA synthesis requires a RNA primer. The primer is a short RNA polynucleotide chain.

The primer RNA is synthesized by the DNA template close to the origin of replication. It is synthesized by RNA polymerase. s
10. Synthesis of the new DNA strand takes place by the addition of DNA nucleotides to the ribonucleotide of the RNA primer.
Thisleads to the elongation of the primer nucleotide in the 5' -3' direction. Thisis catalyzed by the enzyme DNA polymerase.
11. In one parent DNA strand, the daughter strand is synthesized as a continuous strand. This strand is called leading strand

because it is synthesized first.
12. In the second DNA strand, the daughter strand begins dightly later. Hence this daughter strand is called lagging strand. The

lagging strand is synthesized in short fragments called Okazaki fragments.

Thereplication is semi conservative discontinuous because the DNA is synthesized in short segments.

13. The enzyme DNA ligase joins the Okazaki fragments into a long polynucleotide chain.

14. The RNA primer is degraded at the end of replication.

15. Replication may occur in one direction from the point. of origin or in both directions. When replication occursin only one
direction, it is called unidirectional replication. When replication occurs in both directions, it is called bidirectional replication.
16. The newly formed chain is exactly complementary to the template chain.

17. In replication, both strands are involved. The synthesis occursin the 5'-3' direction in both strands. In one strand, it goes from
|eft to right and in the other strand in the reverse direction.

DNA replication
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Functions of DNA

1.DNA isthe genetic material in most of the organisms except afew RNA viruses, controlling the structure and function of an
organism.

2.DNA is capable of self replication or duplication and passes on the hereditary charactersto the next generation.

3.DNA undergoes mutation and genetic recombination.

4.DNA synthesizes RNA.
5.DNA sends coded information for protein synthesis. The proteins control the structure and function of the cells.

What isthe difference between a DNA and the RNA?

Want to know more about DNA?Click here to schedule alive help with an eTutor!
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