UNIT 10.5 - BIOMOLECULES

Nucleic Acids

The chemical basis of heredity and
the molecular logic of life.
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MACRO-TO-MICRO ZOOM A

Nucleic Acids and Heredity

Organism Cell Nucleus Chromosome

Heredity Chromosomes
The transmission of inherent characteristics from one The specific particles in the cell nucleus directly
generation to the next. responsible for heredity.

[Chromosomes] = [Proteins] + [Nucleic Acids]

Nucleic acids are the ultimate reserve of genetic information, responsible for maintaining the exact identity of different species over millions of years.
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COMPARISON MATRIX é

DNA and RNA Overview TopAll
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Deoxyribonucleic Acid (DNA) Ribonucleic Acid (RNA)

Sugar B-D-2-deoxyribose Sugar B-D-ribose

Adenine (A), Guanine (G),
Cytosine (C), Thymine (T)

Double-strand helix (Watson &
Crick model)

Adenine (A), Guanine (G),
Cytosine (C), Uracil (U)

Bases Bases

Single strand (can fold back on

Structure itself)

Structure

Self-duplication, chemical basis
Function of heredity, and DNA fingerprinting Function
(forensics, paternity).

Protein synthesis via specialized
molecules (MRNA, rRNA, tRNA).

Despite these differences, both are long-chain polymers of nucleotides, known collectively as polynucleotides.



STRUCTURAL CHEMISTRY Eg

Nucleic Acids as Polynucleotides TopAl
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Key-Takeaway Badge

Primary Structure: The exact sequence of
nucleotides in the polymer chain.



SYNTHESIS A

Chemistry as Biological Information
Concept 1: The Code Concept 2: The Mechanism
The specific sequence of bases acts as a biological Secondary Structure: The two strands of a DNA
alphabet. A DNA molecule contains the exact helix are complementary, not identical. They are held
message required for the synthesis of a particular together by highly specific hydrogen bonds.
protein.

A=1

C =G \".cl

(Adenine specifically pairs with Thymine)
(Cytosine specifically pairs with Guanine)

This complementary pairing allows for identical replication during cell division.

The harmonious synchrony of non-living atoms—sugar, phosphate, and

nitrogenous bases— creates the molecular logic of a living system.
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