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THESIS SUBJECT: Cytotoxic effects caused by polyamine oxidation products on osteosarcomas, neuroblastomas and melanomas human cancer cells: new therapeutic strategies based on nano-technological tools for the delivery of antitumor agents

PREMISE: (max 250 words)
Neuroblastoma (NB) is the most common cancer in infancy and most frequent cause of death from extracranial solid tumors in children. Therefore, besides the current treatments that include chemotherapy, surgery, and radiation, new therapies need to be developed. 
MYCN is a member of the MYC family of basic helix–loop–helix–zipper transcription factors and it is well-recognized that MYCN expression plays crucial roles in determining the degree of NB.
 Bovine serum amine oxidase (BSAO) is copper amine oxidase and produce hydrogen peroxide and acrolein by oxidizing spermine (SPM). This reaction induces apoptosis in several cell lines, such as LoVo, AGS and melanoma M14. However, it is unclear if this treatment induce apoptosis in n-myc amplified neuroblastoma. 

Apoptosis mechanism is investigated well, there are a lot of publications on miRNA and apoptosis. miRNA-34a is the major anti-apoptotic miRNA, and able to inhibit  some apoptotic gene expression. 
During the first year, I obtained the following result: BSAO/SPM induced cytotoxicity in NB cells and cell death was detected by apoptosis. In addition, mitochondrial membrane depolarization was also observed and mRNA expression of pro-apoptotic gene (p53, Caspase-3 and miR-34a) was increased by treatment of SJNKP (n-myc non-amplified) cells with BSAO/SPM.
In the second year, to check the apoptosis mechanism induced by BSAO/SPM more, I investigated the mRNA expression of pro-apoptotic gene and protein expression in both NB cell. Moreover, in order to compare the effect of BSAO/SPM, neuron and astrocyte primary cells were used. (243 words)

METHODOLOGY AND RESULTS: (Max 500 words, no images)
Cells were harvested with EDTA in phosphate buffer saline (PBS) and then by addition of trypsin solution in PBS, washed by centrifugation and resuspended in PBS supplemented with bovine serum albumin (BSA). Harvested neuroblastoma cells were incubated for 1 hour in the presence of spermine alone or with BSAO. Cells were then centrifuged, washed twice in PBS-BSA and finally resuspended in 1 ml of PBS-BSA. Cell suspensions were plated in 6 well plate and incubated for 48 hour. Then samples were collected for RT-PCR, WB and Flowcyto Analysis. 
After quality and quantity assessment, 500 ng of total extracted RNA were reverse transcribed to produce complementary DNA (cDNA) that was used to performed RT-PCR analysis that allow used to quantify mRNA content of three apoptosis-related genes P53, caspase 3 and microRNA 34a. 
For Annexin V and PI double staining assay, the cells were resuspended in binding buffer, and incubated with Annexin V-FITC and PI for 10 min at room temperature. Annexin V-FITC and PI were analyzed on the FL1 and FL3 channels, respectively.
In WB analysis, equal volumes of diluted samples were separated by SDS-PAGE and transferred onto Nitrocellulose membranes. Membranes were blocked in 5% skim milk in Tris-buffered saline with Tween20, and incubated with primary antibodies against Caspase 3 and tubulin at 4 degree overnight. The membranes were then incubated with the horseradish peroxidase conjugated secondary antibody at room temperature. Finally, membranes were visualized.
 We verified possible effects of BSAO/ SPM treatment at molecular level, by real time RT-PCR, the transcript content of two genes mainly involved in the apoptosis pathway.

These purpose RNA was extracted from untreated cells and from cells treated with BSAO and different SPM concentrations. In particular, for SJNKP two different SPM concentration of 6 and 9 uM were chosen, while for IMR-5, 12 uM and 18 uM were used. Results indicate that p53 transcript is more expressed in SJ-NKP cells treated respectively with 6 and 9 uM of SPM. While we noted that p53 transcript is up-regulated in treated samples compared to untreated sample in IMR5. As regard Caspase 3 transcript, it was confirmed that increased similarly the expression. We also investigate the possibility that the polyamine/BSAO can also alter the expression of a tumor suppressor miRNA, positively regulated by p53: miR-34a. As a result, miR-34a mRNA expression was induced by BSAO/SPM treatment in both NB cells. 
To get agreement with mRNA level, we also check the protein expression by WB analysis. This result showed that Caspase 3 protein expression is increased by BSAO/SPM treatment in both NB cells.

It is also important to compare Neuroblastoma experiments with neuron cells. Therefore, we evaluated the effect of BSAO/SPM on Neurons, Astrocytes and NB cells. The result indicated that BSAO and SPM induce cytotoxicity on Neuroblastoma cells, while unaffected Neurons and Astrocyte Primary cells. (463 words)
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