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Probing “invisible” molecular interactions by ZZ-exchange spectroscopy
Div. of Spectrosc. Struct. Res., Suntory Inst. for Bioorg. Res., Kenji Sugase

We have developed a new method to analyze dynamics of molecular interactions utilizing
Z7-exchange spectroscopy and applied it to binding of the B1 domain of protein G (GB1) to
immunoglobulin G (IgG). A prerequisite for ZZ-exchange experiments is that both free and
bound resonances are observable at the same time, but no NMR signal was observed for the
bound state of GB1 due to its high molecular weight in complex with IgG, meaning that
GB1-IgG interaction is “invisible” to NMR. However, we could determine the association and
dissociation rates by analyzing ZZ-exchange profiles of free GB1 resonances collected with
samples containing no IgG or sub-stoichiometric amounts of IgG. This method is potentially
applicable to a wide range of biomolecular interactions, especially in the rather common case
where bound signals are unobservable due to high molecular weights or intermediate
exchange.
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