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Finalita The research aims at discovering new small molecules with therapeutic potential towards uveal melanoma
(UM), a rare malignant eye tumour (ORPHAcode: 39044), whose treatment is one of the unsatisfied needs in melanoma
field.

Abstract UM, with a low mean annual incidence of 5-10 cases per million, involves mainly the choroid (90%), ciliary
body (6%) or iris (4%) — collectively referred to as uvea. Hepatic metastases occur in up to 90% of individuals, followed
by metastases in lung and bones, with a median survival of 4-5 months after metastases and < 4% detectable at the
time of diagnosis. Lacking in an intraocular lymphatic system, UM tends to spread via haematogenous route, supporting
a relation between growth of intra-tumoral vessels and systemic diffusion.

The project envisages the development of small molecular agents capable of both antagonize the sigma receptors
(SRs) and to inhibit histone deacetylases (HDACs) and matrix metalloproteinases (MMPs) enzymes for the treatment
of UM.

Sigma receptors (SR) are present at the uveal level (iris and rabbit ciliary body), and it has been reported that the
treatment with appropriate SR ligands induces apoptosis and autophagy in human UM cells. At the same time, recent
studies have shown that some mutations inactivating histone H2A ubiquitin-hydrolase (BAP1) are closely related to the
metastatic forms of UM. The HDAC inhibitors, as valproic acid (VPA), LBH-589 and others, are capable of reversing
the effects of loss of functionality of BAP1 inducing melanocytic differentiation, cell cycle cessation and inhibition of
tumour growth.

MMPs are calcium-dependent metalloenzymes bearing zinc(ll) as the cofactor and have attracted large interest as
druggable targets, mostly because of their role in sustaining tumor proliferation and metastatization. Due to the
concurrence of HDAC and MMP in promoting tumor growth and invasiveness, the potential of multipotent SR ligands,
able to address both these additional targets, will be challenged within this research project.

Risultati attesi Pharmacophore mapping of the different structural requirements for multipotent ligands; new multitarget
ligands (MTDLs) designed and/or disclosed from already described molecular scaffolds available in our chemical
libraries; in vitro assays to assess the inhibition of selected HDAC and MMP subtypes; assessment of efficacy in terms
of a double antiangiogenic and antiproliferative effect in UM cell cultures.
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