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The molecular functions of proteins are regulated by their three-dimensional

structures. NMR is the only technique capable of analyzing the structure of proteins inside living
cells while maintaining their cellular environment. However, structural analysis of proteins within
living cells has been challenging, and there was no report of protein structure determination in
living human cells. In this study, we developed a technique for analyzing the three-dimensional
structures of proteins in human living cells using an innovative technology that achieved ultra-high
sensitivity, known as in vivo/in cell NMR. Furthermore, we expanded the ultra-high sensitivity in
vivo/in cell NMR method to enable real-time measurements of structural changes in proteins and
phosphorus metabolism within human living cells.
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