Chapter 11

The structure, replication, and repair
of DNA
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Smooth verses rough colonies of Sreptococcus
(Diplococcus) pneumoniae

FIGURE 145
Transformation of Streptococcus. This photo, from the original
ST kers, shows the

bl

R
S Streptocacus (the lrge colonies) in an extract prepared from.
heatkilled $ Streptococus.




Griffith’ s experiment (1920s)
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a The micrograph shows T2 bacteriophages infecting an E. coli cell.
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The Hershey-Chase Experiment
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X-ray diffraction
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Rosalind Franklin's X-ray diffraction of DNA

Scanning tunneling microscopy




Watson & Crick DNA structure

Right-handed double helix

Antiparallel

Bases are stacked - 3.4 A

Nitrogenous bases are H-bonded

One complete turn every 10
bases or 34 A

Major groove and minor groove

Double helix measures 20 A in
diameter

Major groove

%' Minor groove
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Purines = Pyrimidines

Ij‘ r Percentages of Boses in the OWA of
' Fome Well-Stadied Species

AMDUKT OF DASD
OFERCERTAGE OF TOTRL OHAL

it il GD ® 68 ®

Hixvirirs {Hioroo st b i s 19,1 134
Ceen [Fim v I5h B3 H5 A
Frnst fly 73 Ta H5 Hs

i Dvosapiiil melimagester)
Mackerium [Exfendi ol 281 o2 49 = |




Space filling model of DNA
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Svedberg coefficient (S)

M eselson and Stahl
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Read 3'-5' g
Synthesis5'-3'

ori site

replication forks
leading strand
lagging strand
helicase
topoisomerase
primase

ss binding protein
RNA primers
Okazaki fragments
DNA polymerase 1l & |
DNA ligase

3 to 5 reading
5'to 3' synthesis

Circular and linear chromosomes
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Two ideas of DNA replication

Parent DNA Origin of
strands rephcahon
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(a) Replication DNA moves
complex moves
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Replication complex

Primer and a polymerase

Holoenzyme complex




Lagging strand
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Okazaki fragments

Gaps arefilled in by
Pol | and DNA ligase
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Repairing UV damaged DNA
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DNA sequencing
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Polymerase chain reaction
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Mutations

* Point mutations
— Base substitutions
— Insertion
— Deletion

» Chromosomal mutations
— Deficiencies
— Translocations
— Inversions
— Duplications
— Aneuploidy
« Trisomy
* Monosomy
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