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Microtubule polyglutamylation at the crossroad of axonal transport and 
neurodegeneration 
 
Neurodegenerative disorders are characterized by dysfunctions of a wide variety of 
intracellular processes in the affected neurons. In many cases, however, events that initiate 
the dysregulation of those different pathways are not fully understood. We aim to explore a 
novel link between the microtubule cytoskeleton and neurodegeneration: the 
posttranslational polyglutamylation of microtubules. The Janke team demonstrated that 
pathological upregulation of tubulin polyglutamylation leads to the degeneration of a variety 
of neurons in mice as well as in a newly described human rare neurodegenerative disorder. 
Among the possible molecular mechanisms underlying this novel type of degeneration we 
identified perturbations in axonal transport. We will determine the role of axonal transport 
in the process of polyglutamylation-induced neurodegeneration. We hypothesise that 
polyglutamylation adapts microtubule-based transport to changing physiological 
requirements over the lifespan of an organism, and defects in such adaptation could 
eventually lead to neurodegeneration. To understand the implementation of this regulatory 
system, we will determine the physiological roles of polyglutamylation in controlling axonal 
transport in the wholeorganism context, and at longer time scales in zebrafish  and we will 
bridge different biological scales, from long-term observations of intracellular transport to 
neuronal morphology and function, to animal behaviour.  
The PhD project is developed in the frame of this collaboration between the Del Bene team 
and the Janke team recently funded by an FRM grant. To this aim we will generate new 
zebrafish mutants for the key enzymes regulating tubulin post translational modifications in 
neurons. We will measure the impact of polyglutamylation on axonal transport in zebrafish 
and determine the physiological impact of polyglutamylation in young and ageing zebrafish. 
Elucidating these mechanisms holds great promise for the identification of early therapeutic 
markers, and potential novel targets for drugs to halt ongoing neurodegeneration at earlier 
disease stages than currently possible. 
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