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The promoter borders can be determined 
by progressive deletion analysis
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The deletion analysis shows that 
the promoter for Pol III of the 5S RNA gene is internal
the start point is at a fixed distance (55 bp)  upstream the promoter
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EUKARYOTIC TRANSCRIPTION FACTORS
(trans-acting factors)

Can be divided in:

- General transcription factors

- Activators/inactivators
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TFIIH: multiple 
independent enzymatic 
activities:
•Helicases of both 
polarities  double 
helix unwind
•Kinase activity
•ATPase
Involved in repair of 
damage to DNA 
during transcription

Some TFIIH subunit recognize 
RNA polymerase stopped on a 

damaged region and activate one 
of the repairing processes





Saturation mutagenesis of the upstream region of the β-globin 
promoter identifies three short regions (centered at -30, -75, and -90) 
that are needed to initiate transcription.
These correspond to the TATA, CAAT…



Promoters contain different combinations of TATA boxes, CAAT 
boxes, GC boxes, and other elements.



The promoter contains several short (<10 bp) sequence elements 
that bind transcription factors, dispersed over >200 bp.
An enhancer containing a more closely packed array of elements 
that also bind transcription factors may be located several kb 
distant. 

Enhancer  cis-acting element





An enhancer contains several structural motifs. The histogram 
plots the effect of all mutations that reduce enhancer function to 
<75% of wild type. Binding sites for proteins are indicated below 
the histogram.


