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Redox sensing by membrane proteins via cysteine residues in the TM region as
studied by using solution NMR

Tokunaga, Yuji
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We developed an NMR technique, 15N-direct detection CRINEPT, which enables
observation of backbone amide signals of non-deuterated high molecular weight proteins with an
unprecedentedly high sensitivity. By using 15N CRINEPT, we successfuly observed amide 1H-15N
resonances from more than 80% Ala residues of an analogue of a therapeutic monoclonal antibody in
formulation at a storage temperature of 4 deg. This technique is also fundamental to the analyses of

redox sensing mechanisms by membrane proteins reconstituted in a lipid bilayer.
We also investigated the structural change of an E. coli protein, TusE, which works as a member of
sulfur transfer cascade from L-cysteine to tRNA. Persulfidation of Tusk on Cysl108 residue, where the
cargo sulfur atom is attached to the sidechain of Cys108 to form the -SSH group, induced
substantial structural change of Tusk, leading to protection of the sulfur atom from passive
oxidation for high-efficiency sulfer transfer.
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