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Neurodegenerative diseases, including Alzheimer's disease, Parkinson's disease and amyotrophic 

lateral sclerosis, share a common etiopathogenesis, caused by protein aggregates accumulation in the 

brain, containing specific misfolded proteins [1]. 

Correct protein folding is the basis of cellular well-being; misfolded proteins accumulation, inside 

the endoplasmic reticulum (ER), leads, in fact, to an imbalance of homeostasis, and a ER stress 

condition. To restore normal physiological conditions, a signal transduction pathway is activated, the 

unfolded protein response (UPR), controlled by three different proteins resident in the ER: IRE1α, 

PERK and ATF6, which are kept in an inactive state by binding to the molecular chaperone 

GRP78/BiP [2]. Misfolded proteins accumulation, in ER lumen, causes a displacement of this 

chaperone, thus activating the UPR: PERK, after an autophosphorylation, phosphorylates eIF2α, 

which activates transcription factor ATF4, which, in turn, induces transcription of the pro-apoptotic 

protein CHOP; ATF6 acts as a transcription factor, activating UPR target genes, including 

GRP78/BiP; IRE1α, on the other hand, determines an upregulation of ER chaperones expression. 

UPR consists, therefore, in an adaptive response of the cell to an ER stress condition, which, however, 

continuing over time, induces permanent damage and apoptosis [3]. The association between reticular 

stress and programmed death has been highlighted, moreover, also thanks to the Caspase-4discovery, 

a caspase localized in ER and specifically activated by apoptotic stimuli induced by reticular stress. 

  ER stress is also associated with oxidative stress, caused by high levels of oxygen radical species 

(ROS), both cytosolic and mitochondrial, which have escaped the enzymatic control of Superoxide 

Dismutase, whose levels decrease with increasing stress [4,5]. 

The aim of my experimental work was to evaluate the corrector Vx-809 (Lumacaftor) activity, a drug 

used in Cystic Fibrosis, in SH-SY5Y neuronal cells, in which a ER stress condition was mimicked, 



by  Thapsigargin, with the aim of verifying whether this corrector could improve, not only the ΔF508 

CFTR folding, but also the other proteins folding, in such a way as to be able to hypothesize its 

possible therapeutic use in proteinopathies, such as neurodegenerative diseases. Results obtained 

showed that Vx-809 is involved both in a reduction of proteins expressed under ER stress conditions 

and in the cytosolic and mitochondrial ROS reduction, as well as in the decrease of the apoptotic 

pathway activation. 
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About Research Topic 

Neurodegenerative diseases (NDs) are characterized by progressive neuronal function loss in precise 

regions of the nervous system, culminating in severe dysfunction. NDs share a few characteristics, 

including their chronic and progressive nature, age-related increases in prevalence, neurons 

degeneration in specific regions of the brain, harm to the network of synaptic connections, and 

selective loss of brain mass, despite significant variations in clinical presentation and prevalence. 

Another recurrent occurrence that is thought to be the root of many illnesses is the slow accumulation 

of misfolded protein aggregates in well-ordered structures. 

Proteins that have been misfolded can become neurotoxic, lose their physiological function, and result 

in long-term brain inflammation. Due to the sensitivity of neuronal cells to protein misfolding, 

excessive misfolding and aggregation of proteins causes selective neuronal death, apoptosis, and 

synaptic dysfunction. We looked into an off-label drug's mechanism, hypothesizing that some drugs 

interact with misfolded proteins through a still-unknown mechanism, showing that it can also be used 

in other pathologies whose etiopathogenesis is caused by protein aggregates building up and causing 

chronic reticular stress. 
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The University of Salerno (acronym UniSa) is an Italian state university founded in 1968 with 



headquarters in Fisciano, in the province of Salerno. The university includes various branches 

scattered throughout the territory. The head office is located in the municipality of Fisciano. 

Organized in the form of a campus on an area of 1 200 000 m², it houses most of the facilities. [5] 

The second office is located in the commercial area of Sava, a hamlet in the municipality of Baronissi. 

Also organized as a campus, it extends over an area of 150,000 m² where the department of medicine, 

surgery and dentistry and the multi-sports center are located. 
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