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Abstract: This article provides an overview of the basic concepts and methods of nuclear magnetic resonance
(NMR) spectroscopy for studying protein dynamics and its application capabilities at different time scales. Based on
the research results of protein dynamics related to our NMR system of NFPS in the past decade, this article
claborates on the recent progress in the study of protein structure, dynamics, interactions, and functional
relationships. It focuses on the following six aspects: (1) the dynamics, interactions, and functional relationships of
intrinsic disorded proteins (IDP/IDR); (2) The relationship between the conformational dynamics and functional
regulation of methyltransferase and its catalytic specificity; (3) The relationship between the dynamic structures of
the extracellular region of a single transmembrane protein, the multimeric structure of the transmembrane region,
receptor self inhibition, and transmembrane signal transduction; (4) The dynamic interaction between the near
membrane and intracellular regions of immune receptors and its regulation of receptor activation; (5) The

relationship between the significant dynamics of GPCR membrane proteins and its multi-step ligand selectivity; (6)

The relationship between the dynamics, interactions and folding of proteins in situ by In-Cell NMR methods.
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