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Résumé du Projet de Stage (en 300 mots maximum, mots clés en gras)
A highly polarised microtubule cytoskeleton is essential for neuronal development and function. Within axons,
microtubule plus ends point away from the soma (plus-end-out), while within dendrites the minus ends predominantly
point away (minus-end-out). This polarity difference is essential for neurons and is established in part via regulation of
microtubules nucleation. Microtubules are nucleated by multi-protein γ-tubulin ring complexes (γ-TuRCs), which are
normally recruited and activated at microtubule organising centres (MTOCs) within cells. We use Drosophila dendritic
arborisation (da) neurons as a model system to study how microtubule nucleation is regulated within neurons. These
neurons can be imaged directly in living larvae or in fixed and stained larval preparations.
We recently showed that γ-TuRCs are asymmetrically localised to the somatic Golgi in da neurons and that they
nucleate microtubules that grow preferentially towards axons (Mukherjee et al., 2020, eLife). We proposed that this
helps to maintain overall microtubule polarity. We now have preliminary data showing that this directionally
microtubule growth is lost when γ-TuRCs are depleted. The student will use genetics and fluorescent imaging to
investigate which molecules recruit γ-TuRCs asymmetrically to the Golgi and what effect losing directional microtubule
nucleation has on overall microtubule polarity within axons and dendrites. The student will also help investigate
putative MTOCs that we have discovered within dendrites. These are regions of dendrites that have expanded to form
what we call dendritic bubbles; these bubbles contain γ-TuRCs and other microtubule regulating factors (Mukherjee et
al., 2020, eLife). The student will use genetic and live cell imaging to characterise these bubbles, discovering how they
form and what happens when they are disrupted.
By the end of the M2 the student will have acquired training in fly husbandry, genetics, molecular biology, and
fluorescent imaging (including confocal). The student will be encouraged to be proactive, coming up with ideas and
taking initiative. There is potential for the student to return as a PhD student.
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