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2. DESCRIPTION OF THE COLLABORATIVE PROJECT 
 

 
Background: 
Amyotrophic lateral sclerosis (ALS) is a devastating and fatal neurodegenerative disease characterized by 
loss of motor neurons leading to death. Recent work showed that motoneuronal populations were 
differentially affected by the disease process in animal models, and identifying the mechanisms underlying 
this selective vulnerability might help in designing therapeutic strategies. 
The VAPB (vesicle‐associated membrane protein/synaptobrevin‐associated membrane protein B) protein 
has been involved in a rare genetic form of ALS called als8 linked to missense mutations in the vapb gene. 
How mutations in vapb triggers motor neuron disease is currently unknown but evidence in iPS cells of als8 
patients showed that the major consequence of als8 mutation was a decrease in VAPB protein levels in 
differentiated motorneurons. Importantly, VAPB protein loss is not restricted to the few vapb mutant ALS 
cases, but is also observed in the spinal cord of mutant SOD1 transgenic mice and of patients with sporadic 
ALS, suggesting that a common pathogenic pathway in ALS converges to loss of VAPB protein levels. The 
wild type form of VAPB is a resident protein of the endoplasmic reticulum that modulates cellular 
trafficking of endosomes. Importantly, VAPB is thought to be involved in the activation of unfolded protein 
response (UPR) in response to endoplasmic reticulum (ER) stress. 
To gain insights into the role of VAPB loss in triggering the age‐related degeneration of motor neurons 
characteristic of ALS, laboratory 1 (INSERM U692) used a loss‐of‐function approach, and knocked out the 
vapb gene in mice. vapb knock‐out mice display mild, progressive denervation of a subset of skeletal 
muscles that are early affected in ALS but are otherwise healthy. In parallel, laboratory 2 has set up the 
methods to investigate longitudinally identified populations of motor neurons, and identified that 
vulnerable motor neurons were selectively prone to ER stress underlying their early degeneration in ALS 
mice. 
 
Objectives: 
The aim of this project is to investigate whether VAPB loss modifies the vulnerability of motorneurons to ER 
stress and might participate in the selectivity of motor neuron death. 
We will (1) determine whether VAPB loss is selective to vulnerable motor neurons, (2) whether VAPB loss 
modifies response of vulnerable and/or resistant motor neurons to ER stress elicited either by axonal lesion 
or chemical injury and (3) whether VAPB loss modifies motoneuronal pathology in ALS mice. 
The project will be developped in close collaboration between laboratories 1 & 2 during common and 
regular working sessions. The student will be mainly located in laboratory 1 (Strasbourg) and will perform 
stays in laboratory 2 to be trained to the techniques allowing identification of vulnerable and resistant 
motorneurons. Laboratory 3 will bring to the project its expertise in electrophysiology of living mice. 
 
 
 

 
 
3. REQUIREMENTS FOR THE FELLOWSHIP 
 
 
A strong motivation for working with animal models is essential. 


