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The concerted motions of amino acid residues in proteins play important roles in enzyme catalysis, 
transport and signal transmission across membranes, ligand binding, and allosteric control of protein 
function. To study such motions, and the mechanical properties of proteins which support them, we 
developed Electric-Field Stimulated Time-resolved X-ray Crystallography, or EF-X [1]. 

In EF-X, we apply strong nanosecond-to-microsecond electric field pulses to proteins, and observe the 
induced structural changes by time-resolved X-ray crystallography. The combination of knowable, 
controllable patterns of force, and the direct observation of resulting atomic displacements provides a 
path towards systematic elucidation of the mechanical basis of protein function and allosteric control.  

I will describe experimental and analytical advances in order to sensitively obtain structural signals from 
datasets obtained using short X-ray pulses at both synchrotrons and X-ray free electron lasers.  
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