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DNA Binding Proteins

A variety of DNA binding proteins
(“transcription factors”; a significant fraction,
perhaps 5-10%, of all human proteins)
modulate transcription of protein coding
genes
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The Double Helix

Los Alamos Science
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In the
groove

Different
patterns of
potential H
bonds at
edges of
different
base pairs,
accessible
esp. in
major
groove

Alberts, et al.
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Alberts, et al.

Helix-Turn-Helix DNA Binding Motif
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H-T-H Dimers

Bind 2 DNA patches, ~ 1 turn apart
Increases both specificity and affinity

Alberts, et al.
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Zinc
Finger
Motif

Alberts, et al.
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Leucine Zipper Motif

Homo-/hetero-dimers
and combinatorial

control
Alberts, et al.



Wikipedia



E. coli growth: glucose + lactose

Wikipedia



Wikipedia
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CAP bends DNA
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François Jacob and Jacques Monod

1965 Nobel Prize
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Bacterial Met Repressor

SAM (Met
derivative)

Alberts, et al.

a beta-sheet DNA binding domain
Negative feedback loop:
high Met level ⇒ repress Met synthesis genes
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Summary

Proteins can bind DNA to regulate gene
expression (i.e., production of other proteins
& themselves)

This is widespread

Complex combinatorial control is possible

But it’s not the only way to do this...
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RNA Secondary Structure:
RNA makes helices too
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Look, Ma, no proteins

SAM-II
SAM-III
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SAM-IV Gene Context
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