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We achieved the first de novo protein structure determinations in eukaryotes

with the sf9 cell that are based exclusively on NMR data from living cells. As model systems, we
applied this method to three proteins and determined well-converged 3D structures. A new method for
structure determination with Bayesian inference was particularly effective for determining 3D
structures with sufficient precision to detect conformational differences between the structures in
sf9 cells and in diluted solution. We also developed another new NMR protein structure determination
method for the inference of multi-state conformations using multiple types of NMR data. Applying
the method to the protein YUH1, we find large dynamics of two loops surrounding the active site for
ubiquitin-recognition and proteolysis. Our results, including those from biochemical analysis,
showed that large motion surrounding the active site contributes strongly to the efficiency of the
enzymatic activity.
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In-cell NMR Spectroscopy: From Molecular Sciences to Cell Biology
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