
Physics	  176/276	  	  
Quan1ta1ve	  Molecular	  Biology	  

Lecture	  VII:	  Dynamics	  of	  receptors	  
and	  allostery	  

h8p://physics.ucsd.edu/students/courses/winter2014/physics176	  



Control parameter in 
adsorption experiments is 
pressure (Langmuir law) 

occupied =
p

p+ p∗

Analogy with adsorption of a gas onto a solid surface 



Control parameter in adsorption experiments is pressure 
(Langmuir law) 

Experimental	  law	  
for	  adsorpDon	  of	  
N2	  onto	  silica	  



Multiple layers of adsorption onto a solid surface 



Sigmoidal uptake of oxygen by hemoglobin 

h8ps://www.youtube.com/watch?
v=WXOBJEXxNEo&feature=player_embed
ded	  

Physiology of respiration 



Tissues	  
at	  rest	  

Lungs	  in	  normal	  
condiDons	  

Physiological importance of 
the sigmoidal shape of the 
uptake curve 



What are the 
states 
considered by 
KNF and those 
by MWC? 



What you got spared! 
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Example of the behavior for a MWC curve  
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CONFORMATIONAL SPREAD: Allosteric states in 
Multiprotein complexes 



The idea is that the points of high susceptibility will amplify small 
changes  of the stimulus (magnetic field) into big changes of the 

response (magnetization). Systems are finite, so even not a genuine 
phase transition is sufficient (Duke et al., JMB, 2001). 

Recent applications to the flagellar motor (Ma et al, PLoS Comp Biol, 2012) 



Clusters of Tar receptors (for the aminoacid aspartate) 
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Circadian cycles in cyanobacteria 


