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Control of gene expression 

depends various factors including: 

 

 Chromosomal activation or deactivation.  
 Control of initiation of transcription.  
 Processing of RNA (e.g. splicing).  
 Control of RNA transport.  
 Control of mRNA degradation.  
 Control of initiation of translation (only in eukaryotes).  
 Post-translational modifications.  
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Control of Gene Expression 

• Controlling gene expression is often accomplished by controlling 
transcription initiation. 

 

• Regulatory proteins bind to DNA to either block or stimulate 
transcription, depending on how they interact with RNA 

 

• Prokaryotic organisms regulate gene expression in response to 
their environment. 

 

• Eukaryotic cells regulate gene expression to maintain homeostasis 
in the organism polymerase. 
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Prokaryotic Regulation 

Control of transcription initiation can be: 

• Positive control 

increases transcription when activators bind DNA. 

 

• Negative control 

reduces transcription when repressors bind to DNA 
regulatory regions called operators. 
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Prokaryotic Regulation 

• Prokaryotic cells often respond to their environment by 
changes in gene expression. 

 

• Genes involved in the same metabolic pathway are 
organized in operons. 

 

• Some operons are induced when the metabolic pathway 
is needed. 

 

• Some operons are repressed when the metabolic 
pathway is no longer needed. 
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Prokaryotic Regulation 

• The lac operon contains genes for the use of 
lactose as an energy source. 

 

• Regulatory regions of the operon include the CAP 
binding site, promoter, and the operator. 

 

• The coding region contains genes for 3 enzymes: 
– b-galactosidase, permease, and transacetylase 
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Eukaryotic Transcription 

• General transcription factors bind to the 
promoter region of the gene. 

 

• RNA polymerase II binds to the promoter to begin 
transcription at the start site (+1). 

 

• Enhancers are DNA sequences to which specific 
transcription factors (activators) bind to increase 
the rate of transcription. 







• Eukaryotic Chromosome Structure 

 Methylation (the addition of –CH3) 

  

• Posttranscriptional Regulation  

RNA interference 

alternative splicing 

RNA editing 

mRNA degradation 
 
 





  Gene Expression  التعبير الجيني



 (البكتيريا)الاستحثاث و التثبيط  في الكائنات غير مميزة النواة 
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 الإنزيم الأول

 الإنزيم الثاني

 الإنزيم الثالث

 



 نموذج الأوبرون 

 





 العناصر الرئيشية للأوبرون  












