Class 12 Chemistry « Chapter 10: Biomolecules é

10.5.1 Chemical Composition of Nucleic Acids

[Nitrogen Base]

[Pentose

[Phosphoric Acid]

are made up of proteins and nucleic acids. Deoxyribonucleic acid () and
Ribonucleic acid () are long-chain polymers of nucleotides. This spec sheet deconstructs
the three fundamental chemical components that build every nucleic acid.




Component 01 Agk
The Pentose Sugar il

[Backbone Foundation]

The central structural hub of the
nucleic acid.

Sugar carbons are numbered with
prime marks (1', 2', etc.)
specifcally to distinguish them
from the numbering of the
nitrogenous bases.

Complete hydrolysis of DNA or RNA yields a specific type of pentose
sugar, which dictates the identity of the entire polymer.




Component @1 ¢ Structural Comparison A

B-D-ribose vs. 3-D-2-deoxyribose

[Found in RNA] [Found in DNA]

'Deoxy' strictly means 'without oxygen'. RNA utilizes B-D-ribose, whereas DNA
utilizes B-D-2-deoxyribose (lacking the oxygen atom at the 2' position).
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Component 02 « DNA A

TopAll

Nitrogenous Bases 1in DNA
(Duuble-ring structures) (Single-ring structures)




Component 02 « RNA A
Nitrogenous Bases 1in RNA

(Duuble-ring structures) AU GEGEISYD (Single-ring structures)
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Component 03

Phosphoric Acid

r— [Phosphate Group]
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This component provides the acidic nature of
the nucleic acid and carries the negative
charge of the polymer chain.
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Synthesis !!

Sugar + Base + Phosphate TopAll

Step 1 Strip (The Nucleoside)

Nitrogen Base L
(attached at 1" position)] —

[Pentose Sugar] + Nucleoside

Step 2 Strip (The Nucleotide)

Phosphoric Acid

[Nucleoside] + (attached at 5' position)] =
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