
Model of Large Scale Conformation Mobility in Proteins 

1NIH, CIT, DCB, Bethesda, MD 20892, USA  
2NIH, NIDDK, Bethesda MD 20892, USA. 

Y. Ryabov1, G.M. Clore2 and C.D. Schwieters1  

? 

Conformation transition between 
discrete set of states 
 

• Molecule tumbles in isotropic solvent 
 

• Molecule exchanges between discrete  
conformations  
 

• In each conformation state molecule is rigid 
and has diffusion tensor  
 

• The transition time is much shorter than the time  
     which molecule spends in any conformation 

 

• Molecular reference frame M is some reference frame 
which reorients only due to rotational diffusion    
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Conformation exchange Rotational diffusion 

Fast exchange Slow exchange Intermediate exchange 

and 

Conformation exchange 

Initial conditions 

Set of Partial Differential Equations for Green’s functions Two characteristic times  

Eigen functions of  Ansatz of non-eigen decomposition 
Unitary transition  
between two sets of 

and 
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Set of Linear Differential Equations 

Initial conditions 

In matrix form 

dimension  

No closed form for   when and 

Due to Abel impossibility theorem (1824) 

In frequency domain Set of Linear Equations 

No restrictions from Abel theorem in frequency domain 

Closed form solutions 

Illustrative simulations 

Spectral density  

Experimental observables 


