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Abstract 

The intricate network of protein-chaperone interactions is crucial for maintaining cellular function. Recent 

discoveries have unveiled the existence of specialized chaperone assemblies, known as epichaperomes, 

which serve as scaffolding platforms that orchestrate the reconfiguration of protein-protein interaction 

networks, thereby enhancing cellular adaptability and proliferation. This study explores the structural and 

regulatory aspects of epichaperomes, with a particular focus on the role of post-translational modifications 

(PTMs) in their formation and function. A key finding is the identification of specific PTMs on HSP90, 

particularly at residues Ser226 and Ser255 within an intrinsically disordered region, as critical determinants 

of epichaperome assembly. Our data demonstrate that phosphorylation of these serine residues enhances 

HSP90's interactions with other chaperones and co-chaperones, creating a microenvironment conducive to 

epichaperome formation. Moreover, we establish a direct link between epichaperome function and cellular 

physiology, particularly in contexts where robust proliferation and adaptive behavior are essential, such as in 

cancer and pluripotent stem cell maintenance. In addition, we have developed a strategy to purify and 

separate ESC HSP90 oligomeric complexes in native states for MS-based proteomics characterization. Our 

results show the high heterogeneity of stable HSP90 multi-subunit complexes, corroborating its role in the 

function of diverse proteins and protein assemblies. Furthermore, our data elucidate novel insights on the 

relationship between the posttranslational modifications and chaperone, co-chaperone composition in these 

complexes. 
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