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Regulation of gene expression in eukaryotes

Major principle: Activation of gene activity

Positive Control of Gene expression

Gene-specific RegulatorsWide domain regulators

General Chromatin structure

Coregulators
Modification of regulators
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Combinatorial Principle

Cell type/Tissue

Developmental 
stage

I II

A B

A I

B I II

B

all



Genetik und Gentechnik IH.Schwab



Genetik und Gentechnik IH.Schwab



Genetik und Gentechnik IH.Schwab



Genetik und Gentechnik IH.Schwab



Genetik und Gentechnik IH.Schwab



Genetik und Gentechnik IH.Schwab



Genetik und Gentechnik IH.Schwab

17.12.13



Genetik und Gentechnik IH.Schwab

DNA Binding Proteins - motifs
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Siehe auch:  http://www.proteopedia.org/wiki/index.php/Helix-turn-helix_motif

Source: http://www.bmb.psu.edu/faculty/tan/lab/gallery/434reprdna.jpg

Helix –Turn – Helix Proteins

The Helix-Turn-Helix motif 
consists of two a helices and a 
short extended amino acid chain 
between them. The more 
carboxyl-terminal helix can fit 
into the major groove of 
DNA. This motif is found in 
hundreds of DNA-binding 
proteins, including λ- repressor, 
tryptophan repressor, catabolite 
activator protein (CAP), octamer 
transcription factor 1 (Oct-1) 
and heat shock factor (HSF),
Source: http://www.web-
books.com/MoBio/Free/Ch4F4.htm
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Zink-Finger
Proteins
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Signal transduction
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Locus control region - LCR
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MAR: Matrix attachment site
LCR: Locus control region
Insulator: prevents influence from surrounding regions



Genetik und Gentechnik IH.Schwab

Methylation of DNA influences 
Transcription

Generally: 
high methylation – low expression
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Determination of  Gene Function by DNA Rearrangements
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Yeast mating type switching

Regulation of expression by DNA rearrangements
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