NMR spectroscopy

W. Pauli (spin, 1924), W. Gerlach and O. Stern (direct verification of nuclear magnetics), I. I. Rabi (first observation of the resonance effect, 1938), F. Bloch and E. M. Purcell (the observation of 1H NMR in liquid water and solid paraffin wax, 1946), F. Bloch (new method of excitation using a short radio frequency pulse, 1946), J. Jeener (idea of 2D FT-NMR, 1971), R. R. Ernst (realization of 2D FT-NMR, 1975), T. A. Cross and S. J. Opella (solid-state NMR, 1983), K. J. Wuthrich (high resolution 3D protein structure, 1985).
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3D structure of the bull seminal protease inhibitor (BUSI)

“The completion of the first protein NMR structure brought new, unexpected challenges. When I presented the structure of BUSI (Fig. la) in some lectures in the spring of 1984, the reaction was one of disbelief, and because of the dose coincidence (Fig. Ib) with results from an independent crystallographic study of the homologous protein PSTI (porcine pancreatic secretory trypsin inhibitor). It was suggested that our structure must have been modeled after this crystal structure. 

  In a discussion following a seminar in Munich on May 14, 1984, Robert Huber (Nobel Prize in Chemistry, 1988) proposed that we settle the matter by independently solving a new protein structure by X-ray crystallography and by NMR. For this purpose, each one of us received an ample supply of the α-amylase inhibitor tendamistat from scientists at the Hoechst company. Virtually identical three-dimensional structures of tendamistat were obtained in our laboratory by NMR in solution and in Robert Huber's laboratory by X-ray diffraction in single crystals.

The refined tendamistat structure was published in Journal of Molecular Biology as a 50-page report, and the addendum to that paper dearly illustrated the impact of structure determination by NMR.”

