


time-release of drugs/bioactive compounds through artificial membranes, real-time monitoring 
of the interaction between the delivery system and the model membrane, and their correlation 
with the clinical impact. 
Possible applications: oncology, dermatology, rheumatology/inflammation, chronic lung 
diseases, diabetes, neurology. 
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TOPIC 3:  Study of protein-ligand interactions and conformational fluctuations in pathological 
context: integrative approach for diagnosis and therapy 

Contents / Main aspects to be considered - Investigation of the molecular mechanisms involved 
in the interaction between human proteins and biological ligands (drugs, functionalized 
nanoparticles), of the molecular mechanisms of thermal denaturation and aggregation, with 
emphasis on conformational changes of proteins under pathological conditions, biophysical 
methods for detection and quantification, and correlation with clinical impact.  
Possible applications: haematology, oncology, neurology (neurodegenerative diseases). 

Recommended bibliography: 
➢ Beć, K.B.; Grabska, J.; Huck, C.W. Near-Infrared Spectroscopy in Bio-Applications. Molecules 2020, 

25, 2948.  
➢ Sun X, Dyson HJ, Wright PE. Role of conformational dynamics in pathogenic protein aggregation. Curr 

Opin Chem Biol. 2023 Apr;73:102280.  
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Journal of Molecular Sciences, 2022, 23, 4215. 
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TOPIC 4:  Evaluation of the clinical and molecular impact of contaminants and physical 
environmental factors on health: correlation with molecular and functional biomarkers 

Contents / Main aspects to be considered - Study of the relationship between the level of 
exposure to contaminants and physical environmental factors and the changes occurring in the 
body (dysfunctions in the haematological, endocrine, inflammatory, and oxidative profile, 
metabolic or epigenetic changes). The analyses will employ biophysical methods to evaluate the 
physiological and molecular effects associated with exposure, correlate the intensity and 
duration of exposure with the severity of clinical and molecular changes, identify clinically 
relevant biomarkers for early diagnosis, monitoring, and prevention for chronic exposure, and 
correlate them with clinical impact. 
Possible applications:  endocrinology, haematology, internal medicine, oncology, autoimmune 
or inflammatory diseases, pulmonary diseases, neurology, occupational medicine, and public 
health/epidemiology. 

Recommended bibliography: 
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systematic review. Environ Sci Pollut Res 28, 19629–19642 (2021). 
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