HDX for Determining Order of Binding

Proteins often bind more than one ligand and the order in which these ligands binds can affect protein
function (e.g., allostery). This binding order can be used to guide research on drug development,
particularly when the protein-ligand system is asymmetrical (i.e., different ligand binding regions are not
identical). One example is aminoglycoside-N3-acetyltransferase-lllb (AAC) (1), whose order of
substrate binding (either coenzyme A or antibiotic) yields ternary complexes with different dynamic
properties.
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An approach based on PLIMSTEX has been
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(Figure 1).

One advantage of identifying binding order using this HDX method is that the measurement relies on
mass shifts that can be measured with great accuracy and sensitivity using mass spectrometry rather
than trying to directly measuring concentration of each species in a complex mixture. The equilibrium
information obtained from the PLIMSTEX experiment is essential for the design of the subsequent
kinetics experiments that extract deuterium distribution for different binding regions. For a tight-binding
system, no binding order information can be obtained. Compared to traditional approaches, this method
is time-consuming. Nevertheless, this method can be applied to proteins that bind multiple ligands,
without disturbing the system by mutating the protein. In addition, it can be carried out in more complex
systems and in the presence of other solvent molecules.
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