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% Meselson and Stahl
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IFig 6 Meselson and Stahl
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Topoisomerase I




Topoisomerase I
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Topsoisomerase I
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Bidirectional Replication




Growth of Linear Replication
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Bidirectional Replication from
Origins of Replication
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Quantitative Parameters (after
Mathews and vanHolde)

Feature Prokarotic (E. coli) | Eukaryotic (Hela cells
in culture)

DNA content 3.9 x 10° ~10°
(nucleotide pairs per
cell)
DNA replication rate 850 60-90
(nucleotides/sec/rep.
fork)
Number of replication 1 103 - 10*
origins/cell
Hours for complete 0.67 8

genome replication




Okazaki’s Hypotheses
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Okazaki’s Data

= Short DNA pieces

| Short DNA
pieces

E
g
E
(=8
]
3
E
E
m
-

Radioactivity (10 cpm0.1ml)

—
| 1 i e,

3 1 2 3
Relative distance from top of tube RHelative distance from top of fube




Replication Mechanisms
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[nitiation of Replication
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Replication Machinery
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Replication Machinery

Parental

Direction of DnaB
movement

DnaB helicase
Primase

Direction of growth protein

of leading strand Direction of growth

of lagging strand

Direction of
fork
movement




[Lagging Strand Synthesis
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IDNA Proofreading and

“Editing”
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IDNA Proofreading and
“Editing”
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IDNA Damage

LIRS S DN A Lesions That Require Repair

A Lesion

Missing base

Aleered base

Incorrect base

Bulge due o deletion or
insertion of a nucleotide
Linked pyrimidines
Single- or double-strand
breaks

Cross-linked strands

A'-deoxyribose fragments

Example/Cause

Removal of purines by acid and hear {under physiological
conditions =10 purines/day/cell in a mammalian genomel;
removal of alrered bases (e.p., uracil) by DNA glvcosylases

lonizing radiation; alkylating agents (e.g., ethylmethane
sulfonate)

Mutanons :lffﬁ.'tinp. ' — 5 pxonuclease prcmfr-;‘mlinp., of
int;urrm;'rh' incorporated bases

Intercalating agents (e.g., acridines) that cause addition or
loss of a nucleotide during recombinarion or replication

Cyvclotubyl dimers {usually chymine dimers) resulung from
UV irradiation

Breakage of phosphodiester bonds by ionizing radiaton or
chemical agenes {e.g., bleomycin)

Covalent linkage of two strands by bifunctional alkylanng
agenes (e, mitomycin C)

[sruprion of deoxyribose structure by free radicals leading
to strand breaks

SOURCE: Adapted from A. Kornberg and T. Baker, 1992, DNA Replication, 2d ed.,, W. H. Freeman and Company, pp. 771 - 773,




IDNA Damage
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Figure B-25 Essential Cedl Biclogy, 2/e. (& 2004 Garland Science)




Responses To DNA Damage
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DNA Damage — Thymine
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Chemicals Affecting DNA
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IDNA Damage — Point Mutations

Deamination Replication

Wild-type DNA

Cytosine (C) Uracil (U)
Mutant DNA
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Base Excision Repair 11
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Repair Reference




Base Excision Repair
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