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Titre du stage (en français et en anglais):  

In vitro and in cellulo characterization of VapB-Microtubules interaction by Cryo Electron 

Microscopy and optical microscopies. 

Résumé du projet:  

 
VAP-B and its homolog VAP-A, are small dimeric transmembrane proteins members of a conserved VAP 

(VAMP/synaptobrevin-associated proteins) family. Both VAP-A and VAP-B are broadly expressed ER resident proteins, 
conserved through evolution (Lev et al., 2008). Both proteins are expressed in all tissues but at different levels and, 
remarkably, they share the same domain organization and they interact with more than 100 proteins through the so 
called MSP domain (Major Sperm Potein). Through these interactions they have both common and specific function: 
they play a key role in several cellular processes like lipid trafficking, unfolded protein responses and signaling. The 
identification of a single missense mutation within the human VAP-B gene in a familial ALS8 has triggered an increased 
interest in understanding the mechanism underlying VAP-B function in motor neurons (Teuling et al., 2007). Moreover, 
VAP was shown to be responsible of synaptic buttons growing in Drosophila (Pennetta et al, Neuron 2002) while 
Lindhout et al (EMBO J 2019), showed that VAP has a role in tuning ER integrity and dynamics, and synaptic vesicles 
cycling at presynaptic sites. Last, VAP appears to be involved in the regulation of microtubule organization or 
microtubule-related processes (Shekel et al, PNAS 2000). In summary, VAP-B seems to play an important role in neuron 
development (Kamemura et al. JB review 2019).  

Our goal is to provide additional insight into the mechanisms by which VAP-B, but not Vap-A mutation or 
depletion at the ER, can result in specific degeneration of neurons focusing on the interaction with MTs. Indeed, 
failure of ER organization in axons could lead to axon degeneration diseases (Ozturk et al, Front NeuroScience 2020) 
since axonal-ER morphology and stability depend on the interaction with MTs.  

We already expressed and purified VapB wt and some mutants, that we already reconstituted in liposomes. 
Using purified tubulin, we polymerized MTs stabilized in GMPCPP and we tested interaction with VapB using pellet assay 
and Cryo-EM. The internship goal consists in: 1- setting TIRF experiments to study the effect of VapB on MTs stability 
and dynamics; 2-performing overexpression and silencing of VapB in neurons; 3- sample preparation for Cryo-
Electron Tomography and Cryo-ET acquisition. 

 
The student must have training in biochemistry and/or cell biology, an interest in biophysics. The student will 

be trained in the membrane biochemistry, cryo-electron microscopy and image analysis with the help of biochemists 
and cryo-electron microscopists in the Molecular Microscopy of Membranes group in Institut Curie, Sorbonne 
Université; optical microscopy and cell biology approaches in collaboration with the team of Carsten Janke. 
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