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DNA—Structure and
Nomenclature

1. The backbone of DNA is the phosphodiester
( ).

2. The variable parts are the sequences of
bases.

Introduction to Molecular Biology – p.2/24



Bases of DNA

1. purine: adenine (A), guanine (G)

2. pyrimidine: thymine (T), cytosine (C)
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DNA Is Asymetric

5
′ → 3

′, ∴ ACG 6= GCA.
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Doublix Helix Structure I

The diameter of the helix is 20Å, bases distant

34Å, spinning 36
◦.
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Doublix Helix Structure II

Purines and pyrimidines are inside the helix.
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Doublix Helix Structure III
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T = A
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C ≡ G

Which explains Erwin Chargaff’s observation.

(1950)
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DNA—Replication
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Primed by RNA.
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Genes and Chromosomes

• Genome: the total genetic information stored
in the chromosomes of an organism.

• Almost every cell of a Eukaryotic multi-cellular
organism contains a complete set of of the
genome.

• A gene is a region of DNA that controls a
discrete hereditary characteristic, usually
corresponding to a single mRNA carrying
information for construction a protein.
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RNA
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RNA

• A, G, C, U (Uracil)
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RNA

• RNAs are usually single stranded.
• Cells contain three types of RNA: ribosomal

(rRNA), transfer (tRNA), messenger (mRNA).
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DNA → mRNA → Protein
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Transcription: DNA → mRNA
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Intron, Exon

Splicing, alternative splicing
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Translation: mRNA → Protein

genetic code
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triplet system, codon
4

3
= 64 possible codon triplets.

61 → 20 amino acids.
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Protein

• A protein is a linear polymer of amino acids
linked together by peptide bounds.

• 1. primary structure: the linear structure
2. secondary structure: α-helix, β-sheets,

collagen helix
3. tertiary structure: 3D-domain
4. quaternary structure: several 3D-domains

composed together
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• Folding structure is defined by the three
dimensional structure with minimal free
energy.

• The structure of a protein determines its
functionality.
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