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Activities and results

Aim of our project was to purify and characterize biologically actives molecules derived from organism living in extreme
ecological conditions such as those found in the Antarctic continent. In particular, we focused our research toward
proteins produced by venomous organism belonging to the Mollusca and Cnidaria Phyla. The venoms from these
organisms represent one of the major sources of natural molecules, reported as useful toosl for biological investigation
as well as for potential therapeutics use. The hypothesis underlying this project is that organisms living in extreme
condition produce toxins which are basically different from those produced by organisms living in more temperate
environments that have been purified so far. Different ecological and physical conditions could play an important
pressure role on these organisms for the molecular selection of new defensive and offensive weapons. It is noteworthy
that a precise correspondence exists between single Mollusca species and the toxin produced, thus a correct taxonomic
identification of the species is mandatory for a serious study of this class of natural products. However, the univocal
Linneian classification of a species still represents a open problem for the taxonomy: for this reason, we developed novel
strategies to avoid misidentifications of Mollusca specimens based on morphological and molecular analysis of specific
region of mitochondrial DNA. In this context we applied the analysis of the internal transcript spacer 2 (ITS2) of
ribosomal RNA, one of the more variable DNA regions, as a marker for molecular identification of different species of
Mollusca. Moreover, in order to obtain information about the diet of some Gastropoda, we succeeded in developing a
method based on the analysis of ITS2 in both Mollusca muscle and stomach content. The amplification of the DNA
contained in the stomach of the mollusc allows to define the biological nature of the diet giving important information on
the ecology of the species. We utilized our original method to study the alimentary habits of a Neogasteropoda family,
the Coralliophiline that feeds specifically on Antozooa. A second part of the research was devoted to the study of StnlI,
the toxic component of the venom of the Cnidaria Stichodactyla helianthus that share specificity towards sphingolipids.
Being several pathological dislipidosis, such as Niemann-Pick C (NPC) and Gaucher Diseases, characterized by the
accumulation of this class of lipids into the cell, we developed a method for the rapid diagnosis of these pathologies by
using the unique properties of Stnll. For this purpose we used a system made by StnlI and its specific antibody labelled
with the fluorescent rhodamine. Initial results demonstrated the ability of this system to easily differentiate cells
obtained by NP patients with respect to cells from control individuals.
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