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Title of the project: Structural investigation of ClpX/ClpP proteolytic machinery in action 
 
Objectives:  

This project aims to study the mechanism of proteolytic machinery ClpP interacting with the co-
chaperone ClpX by combining structural biology methods. We will use advanced Cell-Free and NMR 
approaches to investigate ClpP/X complex in action fuelled by ATP hydrolysis. 
 

Abstract:  

Caseinolytic proteases (ClpP) are large, cylindrical serine proteases (300 kDa) present in bacteria. 
Although ClpPs are capable of degrading small peptides by themselves, association with their 
cognate energy-dependent AAA+ disassembly chaperone ClpX (240 kDa) is required to degrade 
larger peptides and proteins. ClpPs play an active role in survival and virulence of pathogenic 
bacteria. The objective of the project is to understand the mechanism of the ClpP/X complex, by 
obtaining detailed structural insights and kinetic information on the mechanisms of these ATP-fueled 
proteolytic machinery under functional conditions. To achieve this goal, solution NMR spectroscopy 
associated with in house developed in vitro production and isotopic labelling methods, will be used 
to observe such large machinery while it is processing substrate proteins. The approach will be 
complemented by cryoEM to study interactions between ClpP/ClpX/ATP and client proteins. 
 

Methods :  
High Field NMR, Electron Microscopy, Cell-Free protein expression, Advanced isotopic labelling 
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