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Titre du projet : In search of mechanisms driving diversity of cilia and flagella 
 
Résumé du Projet de Stage (en 300 mots maximum, mots clés en gras) 
 
Cilia and flagella are sophisticated organelles made of 9 doublet microtubules and composed of up to 
1,000 proteins. They perform multiple functions in motility, sensing or morphogenesis. Despite their 
conservation in most eukaryotes, they display amazing variations between species or between cell types 
of the same organism. 
 
The goal of the project is to look for mechanisms that could explain this diversification by performing 
structural and functional comparisons of cilia and flagella, with a specific focus on intraflagellar transport 
(IFT), the machinery responsible for their construction. IFT is the movement of protein complexes (termed 
trains) dragged by molecular motors on ciliary microtubules (tracks), allowing the delivery of precursors 
for incorporation at the distal tip, which is the building site. Our team has shown that IFT trains circulate at 
high frequency but are restricted to some doublet microtubules in the protist Trypanosoma brucei (Bertiaux 
et al., 2018a). This restriction is put in place after the entry of trains in the flagellum (Alves et al., 2025). 
We proposed that this restriction would allow faster evolution of flagella (Mallet & Bastin, 2022). 
 
The host team has collected several parasitic and free protists with flagella of different architecture. The 
student will use several electron and light microscopy approaches including expansion microscopy to 
reveal the organisation of their flagella thanks to a collection of antibodies already available. Functional 
impact of the morphological differences will be evaluated with a combination of fluorescent protein tagging 
to monitor protein trafficking and Crispr-Cas9 approaches 
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