
Week 7 
 

Gene Regulation in Eukaryotes 
1. Chromatin remodelling 

• Histone structure can be modified to condense gene more or 

less 
• The more condensed, the less expression, as DNA can not be 

accessed to turn on the transcription process 

2. Transcriptional control 
• Basal promoter: required for binding of general transcription 

factors. These signal for RNA polymerase to come and react 

• Enhancers and distal promoter: gene specific region bound by 
activators and repressors 

• Need promoter for any transcription and enhancer for 

maximum transcription 
• Promoter needs to be in front of gene 
• Enhancer can be anywhere due to the presence if bending and 

mediator proteins 
• Transcription factors (Hox and MADS box) can cause 

mutagens with mistranscription – these are proteins 

3. RNA processing – 5’ capping, 3’ polyadenylation (splicing) 
• Alternative splicing is tightly controlled process, under control 

of splicing factors (mostly proteins, but also few non-coding 

RNA) 
4. RNA localisation (transport) 
5. Messenger RNA stability and degradation 

• Messenger RNAs have variation in stability, determined by 
sequences such as 

• More stable, more available, more use 

• Active degradation 
6. Translational control 

• Control speed of initiation of translation 

• Works the same as transcription control with repression and 
activation 

7. Protein folding, post-translational modification 

 

KEY COCEPTS: 
• Gene transcription is regulated by both basal and specific 

transcription factors 
• Few transcription factors are involved in the regulation of many 

genes, some genes can be regulated by many transcription 
factors 

• Eukaryotic gene expression is controlled at multiple levels 
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