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

Axonal degeneration, loss of peripheral axons and destruction of nerve terminals are early 

events in the pathogenic cascade of Amyotrophic Lateral Sclerosis (ALS)[1], anticipating 

motor neuron (MN) degeneration and the onset of clinical symptoms. Phosphorylated TAR DNA-

binding protein-43 (pTDP-43) aggregates, the neuropathological hallmark of ALS [2], have 

been recently reported in motor nerve biopsies of ALS patients and their appearance occurs 

before axonal degeneration [3]. A relevant proportion of ALS patients displays pTDP-43 

aggregates not only in the axon, but also in the Schwann cells (SCs) [3]. It is currently 

unknown whether the burden of TDP-43 pathology has any association with clinical 

parameters. Furthermore, the presence of this pathologic hallmark in SCs suggests the 

contribution of non-cell autonomous effects in ALS pathogenesis. 

We will explore potential relationships of pTDP-43 pathology with clinical and 

pathological parameters, using the motor nerve samples stored in our tissue bank, to 

define a potential role in ALS prognosis. Briefly, TDP-43/pTDP-43 stained motor nerve 

sections will be used for pathological evaluation. Morphometry and semi-quantitative 

scores of TDP-43/pTDP-43 pathology will be used to evaluate it as a marker of disease 

progression in ALS 

In order to separately assess the effect of TDP-43 accumulation in SCs and MNs, as part of 

this project a mice harboring human WT or mutated TDP-43 (p.A382T, the most frequent 

TARDBP mutation in Italian ALS patients) has been developed in the Rosa26 locus preceded 

by a stop cassette, which will be excised by Cre-recombination, in order to obtain 

restricted expression of mutated TDP-43 in cholinergic neurons (by crossing with ChAT-Cre 

mice) or in SCs (with P0-Cre mice)[4,5,6]. The mice will be analyzed in collaboration with 

the Biology og Myelin Unit (PI: Dott Maurizio D’Antonio). The candidate will be actively 

involved in the pathological evaluation of the model, including PNS. 

To reveal the contribution of SCs to MN degeneration, we will generate iPSC lines from 

skin fibroblasts of both ALS patients, including patients harboring the TARDBP p.A382T 

mutation, and healthy controls. We will then differentiate patient and control-specific 

iPSC into MNs and SCs, using well established protocols [7,8,9]. Co-culture of patient-

derived MNs with control-derived SCs and patient-derived SCs with control-derived MNs will 

be established in order to study the interaction of SCs expressing mutated TDP-43 with MNs 

and the effect of healthy SCs on the survival of MNs expressing mutated TDP-43. We will 

also evaluate the presence of pathological aggregates in both cell types. 

 

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

Perform independent literature search, study planning, pose a research question/problem, 

examine the range of available modes of inquiry, identify the appropriate research mode 

and procedure, identify a data collection strategy, analyze and interpret data, draw 

conclusion from the data and write research paper. In parallel, the student will also 

investigate by confocal microscopy, immunohistochemistry and immunofluorescence staining, 

real-time PCR, RNA-seq, Sanger and next-generation sequencing, cell cultures and 

bioinformatics analysis. 
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