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THESIS SUBJECT: A glucosamine derivative affects metastatic activity in two prostate cancer cell lines by stimulating Maspin expression.

PREMISE: During this year my research focused on the effects of a glucosamine derivative 2-N-(Carbobenzyloxy)-l-phenylalanylamido-2-deoxy-(-d-glucose (NCPA) on inflammatory pathways in two prostate cancer cell lines: PC3 and LNCaP. Inflammation enhances tumor promotion through NF-κB dependent mechanisms. NF-κB affects both apoptosis and proliferation, processes involved in cancer progression. NF-κB transcriptional factors are under the control of IKK complex, characterized by two catalytic subunits IKKα and IKKβ and a regulatory subunit IKKγ. In particular IKKα enhances tumor promotion by repressing, among other mechanisms, maspin promoter. Maspin is a 42 kDa protein, characterized as a class II tumor suppressor gene in many cancer types such as epithelial, lung, breast and prostate cancer. Previous study in our laboratory explored the ability of NCPA to inhibit IKKα nuclear translocation and to stimulate the production and nuclear localization of Maspin in an osteosarcoma cell line: 143B. These evidences raised a question: could NCPA show the same effects on prostate cancer? We chose to study the effects of NCPA on PC3 and LNCaP cell lines because they were extensively used to study prostate cancer progression. LNCaP cells are considered an early stage of prostate cancer, whose development is based on androgen sensitive cell growth. On the other hand, PC3 cells are representative of advanced disease, due to their androgen-insensitive features. The aim of my project was to evaluate the ability of NCPA to stimulate the production and nuclear localization of Maspin and to interfere with metastatic and proliferation activity of PC3 and LNCaP cell lines.
METHODOLOGY AND RESULTS: 
· First, we evaluated the toxicity of NCPA on PC3 and LNCaP cells by MTS viability assay. Considering the concentration of 0,5 mM, the same used during previous studies in osteosarcoma cell line, NCPA showed a cytotoxic effect in PC3 but not in LNCaP cells.

· We observed the effects of NCPA on maspin mRNA expression by RT-PCR after 24h, 48h and 72h treatments. After 24h treatment a significant increase of maspin mRNA expression was observed, compared to 48h and 72h treatment, only in PC3 cells. 
· It has been described that in order to act as a tumor suppressor protein, Maspin must be localized into the nucleus. We observed the effectiveness of NCPA to induce the nuclear localization of Maspin by Western Blot. After 24h treatment NCPA increased significantly the amount of Maspin into the nucleus only in PC3 cells.
· We observed, by Flow cytometry, which effects NCPA could have on cell cycle and apoptosis/necrosis pattern. We observed that NCPA could arrest cell growth during G0/G1 stage, to reduce the mitosis rate and on the other hand to induce apoptosis after 48h and 72h treatment only in PC3 cells. This result was confirmed by TEM analysis in which we observed the formation of apoptotic bodies only in PC3 treated cells.
· Cyclin D1 protein is one of the major regulators of cell cycle progression. In collaboration with the University of Siena, we analyzed, by Immunocytochemistry, the presence of this protein in untreated and treated cells, finding that Cyclin D1 was present in large amount in untreated PC3 cell nuclei, and was significantly decreased after NCPA treatment. LNCaP showed very low amount of Cyclin D1 levels in untreated and treated cells, respectively. 

Cyclin D1 protein overexpression has been shown to be significantly associated to high CCND1 gene amplification and we analyzed the CCND1 amplification by FISH. We observed that CCND1 average was significantly decreased in PC3 treated cells, presenting a high CCND1 amplification, whereas CCND1 average was unchanged in LNCaP treated cells compared to untreated ones.
· LNCaP are hormone-sensible cells and in the promoter region of Maspin is present a Hormone Responsive Element that negatively controls the Maspin production. We treated LNCaP cells with Bicalutamide, an Androgen Receptor (AR) inhibitor and then with NCPA. By MTS assay we found that the combination of these two molecules showed a higher cytotoxic effect compared to Bicalutamide treatment alone. In order to verify if the treatment with Bicalutamide could induce the production of Maspin, we performed a Western Blot experiment, finding that the treatment with Bicalutamide alone stimulated Maspin production, but the treatment with Bicalutamide plus NCPA induced a very high amount and nuclear accumulation of Maspin. Finally, we analyzed cell cycle progression and apoptosis/necrosis induction by Flow cytometry finding that the pre-treatment with Bicalutamide and treatment with NCPA induced the increase of cell number in subG1 stage. The apoptosis/necrosis assay showed that Bicalutamide plus NCPA induced an increased percentage of cells in early apoptosis. Same result was obtained for late apoptosis.
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