
Abstract 
HSP90α is an ATP-dependent chaperone whose activity, among other things, is modulated 

by lysine acetylation, but the functional impact of individual acetylation sites remains unclear. This 

thesis examines how acetylation of lysines across the N-, middle-, and C-terminal domains of 

HSP90α affects its stability, oligomeric state, and ATPase activity. Variants with specific acetylated 

lysine sites were generated by genetic code expansion (orthogonal expression) in HEK293T cells 

and validated by sequencing, SDS-PAGE, mass spectrometry, and mass photometry. Mass 

photometry confirmed dimeric assembly for all constructs. Furthermore, the analysis of HSP90α 

thermal stability revealed that lysine acetylation present at several N-terminal sites, particularly 

K100 and K112, markedly destabilizes the protein and alters nucleotide-dependent unfolding 

profiles. 

ATPase activity of HSP90α was assessed using a luciferase assay that enables estimation of 

the ADP level present in protein samples. Positive controls (Hsp70, CK1ε) were involved in the 

study for confirming assay performance. In contrast, Hsp90α preparations from mammalian cells 

consistently displayed high ATP turnover caused mainly by other ATPases copurified together with 

HSP90α during Strep-Tactin affinity chromatography. Inclusion of specific inhibitors (ganetespib, 

VER-155008, staurosporine, NMS-873) failed to distinguish a reproducible Hsp90-specific signal 

from contaminants, preventing reliable comparison of ATPase rates among acetylated variants of 

HSP90α. 

Overall, the data show that site-specific acetylation affects Hsp90α structure, however, its 

intrinsic ATPase activity cannot be precisely estimated under the current purification and detection 

constraints. The work identifies methodological requirements for accurate quantification of 

acetylation-dependent effects on  Hsp90α catalysis: improved purity of protein preparations,  assays 

enabling activity measurements in the presence of high ATP concentration, or alternative detection 

platforms. 


