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Résumé du Projet de Stage (en 300 mots maximum, mots clés en gras) 

Microtubules are typically nucleated and organised at microtubule organising centres (MTOCs), such as the 
centrosome, certain membrane-bound organelles, or specialised areas of the cell cortex. γ-TuRCs are recruited and 
activated at MTOCs and are considered the principal microtubule nucleator. Yet several studies, including ours, 
have shown that microtubules can still be nucleated and organised within cells in the absence of γ-TuRCs. The 
proteins most frequently implicated belong to the XMAP215 family that contain Tumour Overexpressed Gene 
(TOG) domains, including Drosophila Mini-spindles (Msps). Intriguingly, we recently showed that microtubules 
nucleated from Drosophila centrosomes lacking γ-TuRCs were unusually resistant to cold-induced depolymerisation 
(Zhu et al., 2023). Our hypothesis is that the mode of microtubule nucleation (γ-TuRC-nucleated vs γ-TuRC-
independent) influences the subsequent properties of the microtubule. 

So far, we have examined the stability of γ-TuRC-nucleated and γ-TuRC-independent microtubules organised by 
centrosomes within larval brain cells. These centrosomes contain many proteins that could influence microtubule 
dynamics. To test whether microtubule stability is directly related to the mode of microtubule nucleation (γ-TuRC 
vs Msps), the student will use a powerful assay developed in the lab to reconstitute MTOCs in Drosophila eggs 
(Tovey et al., 2021). The student will generate MTOC-encoding mRNA in vitro and inject it into eggs, leading to the 
spontaneous MTOC formation. By modifying the sequence of the mRNA, these artificial MTOCs can be manipulated 
to recruit γ-TuRCs, Msps, or both γ-TuRCs and Msps, allowing the student to then analyse the properties of 
microtubules nucleated in different ways using a state-of-the-art imaging system.  

The student will learn a range of skills, including molecular cloning, molecular biology techniques, fly genetics and 
manipulation, and fluorescent microscopy approaches. The results from the project will strengthen our first 
conclusion that the mode of microtubule nucleation influences the subsequent properties of the microtubule, a 
new and potentially important concept in human health and disease. 
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