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Dear Colleagues, 

vMisfolding, aggregation, and accumulation of specific proteins in the brain represent the key 

molecular pathways of many neurodegenerative disorders (NDs), including Alzheimer’s disease, 

Parkinson’s disease and transmissible spongiform encephalopathies (prion diseases). 

Although the molecular mechanisms and the whole range of molecules involved in each NDs still need 

to be clarified, compelling evidences suggest that the misfolded proteins are the basic change of the 

disease and can adopt a wide spectrum of aberrant conformations which are believed to determine  
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and influence the clinical and neuropathological features. 

The definite diagnosis of the different NDs requires postmortem neuropathological analysis and relies 

on detection and localization of the misfolded protein in the brain. The in vivo diagnosis is based on the 

clinical presentation, neuropsychology and neuroimaging and has been recently improved by the 

availability of peripheral biomarkers, most of which related to secondary changes. 

However, in the last few years, thanks to the better understanding of these diseases and striking 

technological advancement (e.g. the development of innovative and ultrasensitive tools), significant 

progresses have been made toward biomarkers tightly linked to the core pathology of these diseases. 

In particular, the development of (1) new cellular and animal models that better recapitulate the most 

important features of NDs; (2) cell-free amplification techniques (e.g. seeding aggregation assays) that 

mimic the process of protein misfolding and aggregation in vitro in a very rapid manner; (3) new disease 

biomarkers, and (4) new technologies and disciplines (e.g. metagenomics, structural and molecular 

biology, biophysics, biochemistry and artificial intelligence) exploitable for disease research, diagnosis 

and treatment, are revolutionizing the world of NDs. 

The aim of this special issue is to present the most recent discoveries associated with different facets of 

NDs, including neuropathology, pathophysiology, basic research, and classical or innovative diagnostic 

approaches that might be on the frontiers of research in the field. 
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