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prokaryotes use operons to regulate gene transcription, however eukaryotes do not.  
 

since transcription & translation are fairly simultaneous there is little opportunity to regulate gene expression 
after transcription, so control of genes in prokaryotes really has to be done by turning transcription on or off.  
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Specialization 
! each cell of a multicellular eukaryote expresses only a small 

fraction of its genes 
Development 

! different genes needed at different points in life cycle of an 
organism 

!  afterwards need to be turned off permanently 

Continually responding to organism�s needs 
! homeostasis 

! cells of multicellular organisms must continually turn certain genes 
on & off in response to signals from their external & internal 
environment 
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nucleosomes 
!  �beads on a string� 

!  1st level of DNA packing 
!  histone proteins have high proportion of positively charged amino acids (arginine & lysine) 

!  bind tightly to negatively charged DNA 
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Much of molecular biology research is trying to understand this: the 
regulation of transcription. 
 

Silencer proteins are, in essence, blocking the positive effect of 
activator proteins, preventing high level of transcription. 
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The cell limits the lifetimes of normal proteins by selective degradation. Many proteins, such as the cyclins 
involved in regulating the cell cycle, must be relatively short-lived. 
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Since the molecule was subsequently found in numerous different 
tissues and organisms – but not in bacteria – it was given the name 
ubiquitin (from Latin ubique, "everywhere") 

Animation: 
http://nobelprize.org/nobel_prizes/chemistry/laureates/2004/
animation.html 
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A human cell contains about 30,000 proteasomes: these barrel-formed structures can break down 
practically all proteins to 7-9-amino-acid-long peptides. The active surface of the proteasome is within the 
barrel where it is shielded from the rest of the cell. The only way in to the active surface is via the "lock", 
which recognises polyubiquitinated proteins, denatures them with ATP energy and admits them to the barrel 
for disassembly once the ubiquitin label has been removed. The peptides formed are released from the 
other end of the proteasome. Thus the proteasome itself cannot choose proteins; it is chiefly the E3 enzyme 
that does this by ubiquitin-labelling the right protein for breakdown 
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