	




	
	What is RNAi?
· Cells have a built-in system called RNAi or RNA interference.  This system can prevent viral RNA from Replicating successfully.  
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	Eukaryote Gene Expression

	
	Evolution of Gene Regulation-Prokaryote
· Prokaryotes

-single-celled

-evolved to grow & divide rapidly

-must respond quickly to changes in external environment

-exploit transient resources
· Prokaryote Gene regulation

-turn genes on & off rapidly

-flexibility & reversibility

-adjust levels of enzymes for synthesis & digestion 



	
	Evolution of Gene Regulation—Eukaryote
· Eukaryotes

-multicellular

-evolved to maintain constant internal conditions while facing changing external conditions

-homeostasis

-regulate body as a whole

-growth & development

--long term processes

-specialization

--turn on & off large number of genes

-must coordinate the body as a whole rather than serve the needs of individual cells
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	Points of Control
· The control of gene expression can occur at any step in the pathway from gene to functional protein

1.
packing/unpacking DNA

2.
transcription

3.
mRNA processing

4.
mRNA transport

5.
translation

6.
protein processing

7.
protein degradation 

Cellular Differentiation

Which means “Specialization”—the process of making cells different or special...in function

Genes are controlled by Transcription
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	How do you fit all that DNA into nucleus?

DNA coiling & folding

double helix

nucleosomes

chromatin fiber

looped domains

Chromosome

Degree of packing of DNA regulates transcription

tightly wrapped around histones 

no transcription

genes turned off
heterochromatin
-darker DNA (H) = tightly packed
euchromatin
-lighter DNA (E) = loosely packed
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	 DNA Methylation
· Methylation of DNA blocks transcription factors 

-no transcription--genes turned off
-attachment of methyl groups (–CH3) to cytosine 

--C = cytosine

-nearly permanent inactivation of genes

--inactivated mammalian X chromosome = Barr body
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	Histone Acetylation
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	Transcription Initiation
· Control regions on DNA

---promoter
nearby control sequence on DNA

-binding of RNA polymerase & transcription factors
“base” rate of transcription

---enhancer
distant control sequences on DNA

binding of activator proteins

“enhanced” rate (high level)  of transcription
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	Post-transcriptional control
· Alternative RNA splicing

variable processing of exons creates a family of proteins
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	Regulation of mRNA degradation

· Life span of mRNA determines amount of protein synthesis

---mRNA can last from hours to weeks



	
	Control of Translation

· Block initiation of translation stage 

regulatory proteins attach to 5' end of mRNA 

-prevent attachment of ribosomal subunits & initiator tRNA

block translation of mRNA to protein


	
	Chaperonin proteins



	
	Protein Processing and Degradation
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EQ: Study Eukaryote Gene Regulation  
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