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Project summary:

Nuclear magnetic resonance (NMR) is an ideal method for studying flexible proteins, providing valuable insights
into their conformation, dynamics, and function at the atomic scale. However, NMR presents significant
interconnected challenges: resolution, sensitivity, and signal assignment. These limitations restrict its
application to challenging proteins, such as large intrinsically disordered proteins or complex biomolecular
assemblies. To overcome these obstacles, we will develop an innovative isotope labeling method to push the
biological applications of NMR beyond their current limits.

This approach holds promise for application to medically relevant proteins, including two particularly intriguing
cases. The first is the well-known microtubule-associated protein tau (MAPT1, referred to as Tau), which plays
a key role in neurodegenerative diseases such as Alzheimer’s disease. The second is arrestin, a highly dynamic
regulatory protein involved in cellular signaling through its interaction with activated G protein-coupled
receptors (GPCRs), facilitating their internalization and desensitization. By applying our method to these
proteins, we aim to gain deeper insights into their structural and functional properties, expanding the scope of
NMR in challenging biological systems.
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