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Project description (Number of characters, including spaces: 2.000 - 3.000): 

Charcot-Marie-Tooth (CMT) is a neuromuscular disorder characterized by muscular wasting, bone and 
tendon deformities and reduction in nerve conduction velocity. Mutations have been identified in more than 
50 genes but currently no effective cure is available. In the demyelinating forms of CMT (known as CMT1) 
myelin, the insulating membrane that enwraps axons, is defective as a result in mutations in genes encoding 
for myelin structural proteins such as myelin protein zero (MPZ/P0) or peripheral myelin protein 22 (PMP22), 
causing CMT1B and CMT1A (PMP22 duplication) or CMT1E (PMP22 missense mutations) respectively. Schwann 
cells, the myelin-forming cells of the peripheral nervous system (PNS) synthetize large amounts of proteins 
and lipids in the endoplasmic reticulum (ER). Not surprisingly, ER stress has been implicated in myelin 
disorders, wherein the Unfolded Protein Response (UPR) is activated in patients’ tissues to restore cellular 
proteostasis (Wrabetz et al., 2006). In mammalian cells, the UPR consists in the activation of inositol requiring 
kinase 1 (IRE1), activating transcription factor 6 (ATF6) and pancreatic ER kinase (PERK), three ER sensors that 
activate a transcriptional and translational program aimed at reducing the load of unfolded proteins 
through upregulation of chaperones, attenuation of protein synthesis and increased protein degradation. In 
particular, PERK phosphorylates eIF2alpha, to reduce global protein synthesis, whereas IRE1, through the 
unconventional splicing of the transcription factor Xbp1, and ATF6 transcriptionally activate genes encoding 
for chaperones and ER-associated degradation components. We have previously shown that genetic and 
pharmacological modulation of the Perk/eIF2alpha pathway with the small molecule IFB088/Sephin1 can 
ameliorate the P0S63del-CMT1B (Das et al., 2015; D’Antonio et al., 2013; Scapin et al., 2020) and CMT1A 
neuropathy in murine models. Recent work has suggested that the ATF6 pathway, through the control of the 
chaperone BiP, a key sensor of the UPR, may play a pivotal role in regulating cell fitness in conditions of 
chronic stress. We have now gathered genetic evidence for an adaptive role for the IRE1/Xbp1 and ATF6 
pathways in CMT1B neuropathy. In recent years, critical steps have been made in the identification of 
molecules able to modulate both the ATF6 and Xbp1 pathways (Grandjean et al., 2020). The targeting of the 
three stress-responsive UPR signalling pathways provides a promising approach for ameliorating 
imbalances in proteostasis associated with several CMT neuropathies (Volpi et al., 2019). Here we propose to 
1) test ATF6 and Xbp1 modulators in the P0S63del and P0R98C models of CMT1B 2) verify how the use of these 
compounds changes the transcriptional landscape of Schwann cells from the mutant mice via RNAseq 
analysis 3) test the effects of combinatorial treatments with ATF6 and Xbp1 modulating compounds in 
myelinating dorsal root ganglia (DRG) explants 
 
 

Skills to be acquired by the student (Number of characters, including spaces: max 600): 

General skills: Upon completion of the project, the student will have learned how to manage independently a 
research project and critically interpret data, and will have improved his/her written and oral presentation 
skills. 
Specific skills: molecular biology and biochemistry techniques (PCR, WB, real-time PCR, transcriptomic), 
animal colony generation and management, transgenic mice analysis, light, electron and confocal 
microscopy techniques. 
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