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Abstract

Heat shock protein 90 (Hsp90) is a central molecular chaperone that regulates a plethora of client
proteins involved in processes such as cancer and neurodegeneration, making it an important
target for therapeutic intervention. Hsp90 is a Mg(ll)-dependent ATPase whose activity and
conformational cycle are tightly regulated by co-chaperones. Structurally, Hsp90 is a homodimer,
with each monomer composed of three domains: the N-terminal domain (NTD) bearing ATPase,
the middle domain (MD) involved in client binding and ATP hydrolysis, and the C-terminal domain
(CTD) which constitutes the dimerization interface and provides a binding platform for
tetratricopeptide repeat (TPR) domain co-chaperones.

Hsp90 function relies on large-scale and subtle conformational rearrangements driven by
nucleotide and co-chaperone binding and is thus unamenable to structural interrogation using
conventional structural approaches. In this talk, | will present how electron paramagnetic
resonance (EPR) spectroscopy combined with site-directed spin labeling has been used to resolve
Hsp90 dynamics. EPR allowed us to (i) distinguish three distinct closed conformations at the NTDs,
(ii) characterize how different co-chaperone binding reshapes the NTDs and CTDs, and (iii) reveal
structural heterogeneity within the CTDs by comparing full-length Hsp90 with domain-truncated
variants. Importantly, we have also extended these measurements inside living cells, enabling the
first direct observation of co-chaperone-dependent structural changes in a native cellular
environment. Together, these results demonstrate how EPR-based methods provide unique
insights into the conformational landscape of Hsp90 and its regulation by co-chaperones.
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