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NRs govern the expression of a broad range of 
genes 
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Structure of the retinoic acid receptor 



Structures of full length nuclear receptors 

PPAR/RXR (X-ray diffraction ): 
Chandra V et al, 2008 

PPAR/RXR, VDR/RXR, RAR/RXR 
(SAXS) : Rochel N et al, 2011 

VDR/RXR (cryo-EM) : Orlov I 
et al, 2012 
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Activation of RAR 
 



Ligand dependent activation of NR 

04/26/2012 

Renaud, J. P. & Moras, D. (2000). Cell Mol Life Sci 57, 1748-69 

Ligand binding by the LBD leads to conformational changes, dissociation of co-repressorsand  
recruitement of co-activators 
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Regulation of RAR by phosphorylation 
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Investigation by Molecular Dynamics 
Simulations 

Å Explicit solvent molecular dynamics simulations 

Å Simulations of both unphosphorylated and 

ǇƘƻǎǇƘƻǊȅƭŀǘŜŘ ŦƻǊƳǎ ƻŦ w!wʰ 

Å 100s ns simulation time for each state 

Å Explict ions to neutralize the system 

Å PME Ewald summation 

Å NAMD program for running the simulations  

Å CHARMM program for analysis 
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Effect of the phosphorylation on the LBD 

Phosphorylation induces an increase in the atomic fluctuations of the cyclin binding site 



04/26/2012 17/10/11 

Structure: salt bridges network 

v 

Phosphorylation leads to  a reorganization of salt bridge network local to S369 


