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Roberto Chiarelli Ph.D.

The main research area concerns embryo-cyto-toxicity studies, using the sea urchin embryo as an experimental model to
study biological effects induced by metals. Some of these metals were studied because they represent environmental
pollutants of anthropogenic origin, released into the environment by industrial processes (e.g., cadmium). Whereas, other
metals have a potential role as metalpharmaceuticals (e.g., vanadium) or are used as contrast media (e.g., gadolinium).
Embryo-cyto-toxicity studies were carried out in terms of: metal bioaccumulation, activation of defence strategies, such as
Hsp60 and 70 synthesis, activation of autophagy and apoptosis pathways, temporal/functional relationships between these
processes and analysis of metal related proteolytic activities.

Several techniques were adapted to sea urchin embryos, such as in vivo and in vitro techniques associated with Confocal
Laser Scanning Microscopy in order to obtain a 3D reconstruction of the embryo. An international collaboration was carried out
with the University of Sidney to study the toxic effects of metals, in particular Gd, in combination with temperature increase, in
accordance with the projections for the next century for the Mediterranean Sea (+ 3 and +6°C), as the toxic effects of metals
can be completely modified depending on climate change.

Moreover, studies on physiological autophagy during sea urchin oogenesis were performed. In collaborations with other
research groups, autophagy was also studied in tumour cell lines MDAMB232 and CaCo2.

Expertise on autophagy allowed to participate in three editions of the guidelines for the study and interpretation of autophagy.
In these papers the paragraph on the model system sea urchin is continuously updated.



