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Chapter 11

The structure, replication, and repair
of DNA

Smooth verses rough colonies of Streptococcus
(Diplococcus) pneumoniae
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Griffith’s experiment (1920s)

T2 phages
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1952

35S labels
proteins

32P labels
DNA



4

X-ray diffraction

Rosalind Franklin’s X-ray diffraction of DNA

Scanning tunneling microscopy
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Watson & Crick DNA structure

Right-handed double helix
Antiparallel
Bases are stacked - 3.4 Å
Nitrogenous bases are H-bonded
One complete turn every 10

bases or 34 Å
Major groove and minor groove
Double helix measures 20 Å in

diameter

Major groove

Minor groove
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Space filling model of DNA

Complementary

Three possible
models for
DNA
replication
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Centrifuging
DNA

Svedberg coefficient (S)

Meselson and Stahl

DNA synthesis
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Read 3’-5’
Synthesis 5’-3’

ori site
replication forks
leading strand
lagging strand
helicase
topoisomerase
primase
ss binding protein
RNA primers
Okazaki fragments
DNA polymerase III & I
DNA ligase
3’ to 5’ reading
5’to 3’ synthesis

Circular and linear chromosomes
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Two ideas of DNA replication

Primer and a polymerase

Holoenzyme complex
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Lagging strand

Okazaki fragments

Gaps are filled in by
Pol I and DNA ligase

The lagging
strand
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Repairing UV damaged DNA

DNA sequencing

DNA
sequencing
(cont.)
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Polymerase chain reaction

Mutations
• Point mutations

– Base substitutions

– Insertion

– Deletion

• Chromosomal mutations
– Deficiencies

– Translocations

– Inversions

– Duplications

– Aneuploidy

• Trisomy

• monosomy


