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PROJECT 2 (optional) 

DoS: Gianvito Martino 

Title: Identification and validation of novel druggable targets for the treatment of progressive 
multiple sclerosis. 

Curriculum: Neuroscience and Experimental Neurology 

Link to OSR/UniSR personal page: 
https://www.unisr.it/docenti/m/martino-
gianvito 

 

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

Multiple sclerosis (MS) is a chronic inflammatory and neurodegenerative immune-mediated disease of the 
central nervous system with strong social impact and economic consequences. Despite the significant 
progress in the development of disease-modifying treatments (DMT) for relapsing-remitting MS (RRMS) in 
the last decade, valuable options to offer to patients who enter the progressive MS (PMS) or suffering of early 
rapid progression are limited or poorly effective (Faissner & Gold, 2019). 
 
The goal of the project is to validate the neuroprotective and promyelinating properties of repurposed drugs 
that were identified in the host lab through a large multi-stage/multi-cellular screening 
(www.braveinms.com).  The project aims at performing in silico analysis of novel targets of selected drugs, 
validating the drug efficacy upon neurotoxic and neuroinflammatory stress in 2D and 3D hiPSC-derived 
cellular models, and testing the molecules in MS mouse models, with the aim of translating valuable 
compounds to the clinic. 
 
The specific tools that will be used in the project are (i) in silico analysis of novel targets via bioinformatic 
tool SPOKE (Himmelstein et al, 2017); (ii) hiPSC-derived neurons and oligodendrocytes to setup functional 
assays to validate compounds with neuroprotective and promyelinating functions; (iii) hiPSC-derived 
spheroids (Pamies et al, 2017)  co-cultured with or without microglia to model neuroinflammatory conditions 
in vitro (Abreu et al, 2018); (iv) gene editing for drug target validation of the molecular mechanisms of action 
of selected compounds; (v) in vivo efficacy studies in the neuroinflammatory animal model of experimental 
autoimmune encephalomyelitis (EAE) and in the demyelinating toxic cuprizone model (Miller & Karpus, 2007; 
Matsushima & Morell, 2006). 
 
The student will directly contribute to the development of functional cellular assays to study the 
neuroprotective and promyelinating properties of drugs that will be tested on the above-mentioned cell 
types, using as readouts: viability, dendrite length, calcium response for neuronal assays; myelination for 
oligodendrocyte; inflammatory markers for astrocytes/microglia. Further, the student will be involved in 
identifying the context specific “mechanism of action” of those compounds that exploit in vitro 
neuroprotective and/or pro-myelinating properties. To validate potential targets, the student will exploit 
specific pharmacological or molecular in vitro assays of gain/loss of function in 2D models of iPSC-derived 
neuronal and oligodendrocyte cultures. The therapeutic properties of best candidate/s will be assessed in 
preclinical models of MS. 
 
The results obtained will identify novel potential therapeutic compounds for PMS, and novel targets, to be 
rapidly translated into the clinic. The project can also, indirectly, unveil mechanisms controlling progressive 
neuronal damage or impaired myelin regeneration, thus impacting on basic understanding of other 
neurodegenerative diseases. 
 

Skills to be acquired by the student (Number of characters, including spaces: max 600): 
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Pose a research question; examine the range of modes of inquiry; identify the appropriate research mode 
and protocol; identify a data collection strategy; analyze and interpret the data; draw conclusions from the 
data; acquire experimental skills in the context of in vitro 2D and 3D models of central nervous system, gene 
editing, and animal modelling; write research reports/papers.  
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