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Project description:

Targeted chemotherapy, one of the principal modes of treatment for cancer, has revolutionized
cancer treatment. Nevertheless, its effectiveness is quite often offset by drug resistance, one of
the most challenging problems facing cancer research today. A diverse range of molecular altera-
tions has been implicated in drug resistance. These include increased rates of drug efflux, altera-
tions in drug metabolism, changes in the tumor environment and mutation of drug targets, among
others. Moreover, tumors are highly adaptable, and the activation of survival signaling pathways
and the inactivation of downstream death signaling pathways can also lead to drug resistance. To
complicate matters, many of these factors can be at play simultaneously in a single tumor. Thus,
much effort is needed to design more effective drugs and/or strategies toward which resistance
does not develop. An interesting strategy involves combining two active drugs functionalized with
a lipophilic tail and a suitable linker into a single supramolecular structure (nanoparticle) that can
interact with two relevant components of cancer process. A further approach is the design of dual
ligands, i.e. single chemical entities acting on two biomolecular targets. The project aims at the bi-
ological evaluation of novel dual ligands and nanoparticles, allowing the selection of few leads en-
dowed with an optimal antiproliferative activity on resistant cancer cells. The involved intracellular
molecular target(s) will be also assessed. A full characterization of the molecular mechanism(s) of
the selected most promising hits, leading to the cytotoxic effect on resistant cells, is the main goal
of the research project. The PhD student will mainly focus on the field of cell and macromolecular
biology. A wide range of techniques should be employed, ranging from cell manipulation to spec-
troscopic and electrophoretic methods, applied to molecular biology.
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