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Research Themes 
and questions 

During mitosis, the microtubule cytoskeleton is tightly regulated to 
ensure accurate chromosome separation and proper cell division. This 
process is orchestrated by molecular motors such as kinesins, whose 
activity is fine-tuned through interactions with regulatory proteins.  
The kinesin HSET plays a key role in spindle organization during early 
mitosis, particularly in cells harboring extra centrosomes, where it 
promotes the clustering of supernumerary centrosomes to ensure 
pseudo-bipolar division and the survival of daughter cells. As cancer 
cells frequently exhibit centrosome amplification, HSET is essential for 
their division and survival. Using in vitro reconstitution and cell culture 
approaches coupled to cutting edge microscopy techniques, we 
recently identify a novel class of regulators (IFT proteins) that interact 
with and modulate HSET activity (Fig 1a; ref 1, 2). We also showed that 
IFT proteins, through their interaction with HSET are required for 
cancer cell proliferation and survival (ref 2). 
This Master project aims at optimizing an in vitro screening approach 
to identify small molecules that disrupt the HSET/IFT interaction with 
potential applications in cancer therapy.  
 

Methods and 
experimental 
approaches 

The internship will aim to develop and optimize a screening method to 
identify inhibitors of HSET activity within a chemical library containing 
10,000 inhibitors. The screening will be performed in vitro using 
microscopy techniques on an automated acquisition system (Fig 1b). 
The screening will therefore require the implementation of 
biochemistry techniques (protein purification and labeling), 
microscopy, and image analysis (in collaboration with the MRI 
platform). 
 

 

 

 
Figure 1. a. IFTs/HSET interactions activate HSET which accumulates at microtubules tip. b. Automated 
microscopic screening of HSET / IFT interaction inhibitors that prevent HSET activation and its accumulation 
at microtubule tips. 
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