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Abstract:  

At ambient temperature protein molecules populate different conformational states in solution. 

Exchange is normally between a dominant ground state and different minor states that are populated 

to only a few percent and are invisible to all traditional biophysical techniques. However these 

‘invisible’ minor conformers can be detected by modern NMR techniques so long as they are 

populated to ~0.5% and have lifetimes in the microsecond to 50 millisecond range [1]. CPMG type 

relaxation dispersion experiments can be used to study exchange occurring on the millisecond 

timescale. These new methods have been used to understand the conformational dynamics of cavity 

mutants of T4 lysozyme and have shown that the protein interconverts on the millisecond timescale 

between two conformations termed ‘buried’ and ‘exposed’. In the ‘buried’ form Phe114 is buried in 

the core of the protein and exposed to solvent in the ‘exposed’ form [2]. A combination of 

experimentally guided MD simulations show that the activation barrier for the interconversion is a 

very modest ~5 kBT [3]. New multiquantum CPMG experiments that are more sensitive to 

conformational exchange have been developed [4,5] and are providing insights into how the protein 

molecule gets activated to make the transition. 
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