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The aims of the project were: 
– To evaluate the cellular responses to anti-inflammatory and anti-angiogenic natural or 

synthetic compounds (chemopreventives, inhibitors of cell survival and inflammation 
related signal transduction). 

 For the natural chemopreventive compounds we have focussed our attention on the anti-
oxidant Curcumin that induces apoptosis through the inhibition of the phosphorylation of 
the inhibitor of NFκB, IκB. We have studied the effects of the drug on mammary 
carcinoma cells MDA-MB231 by gene expression profiling. We have identified 62 
differentially expressed genes among which two inflammatory cytokines, CXCL1 and -2 
whose expression is strongly downregulated. Our data also show that this occurs in an 
NFκB and IκB dependent manner. Silencing of CXCL1 and -2 regulates many metastasis 
related genes among which the cytokine receptor CXCR4. In conclusion, our study 
provides evidence for the hypothesis that Curcumin exerts its anti-metastatic effect that 
we have previously shown in a mouse model of hematogenous metastasis through the 
down-regulation of CXCL1 and -2. 

– To identify biomarkers for treatment response through the selection of targets that are 
common to or specific for anti-inflammatory and anti-angiogenic activities. 
We have investigated the therapeutic targets of anti-oxidant compounds, like flavonoids, 
able to induce apoptosis in tumor cells, inhibiting neoplastic transformation through NF-kB 
modulation, or suppressing COX-2 over expression. Furthermore, the constitutive 
activation of NF-kB causes the transcription of genes with elevated therapeutic/diagnostic 
implications like COX-2. To clarify the involvement of COX-2 in colorectal carcinoma, we 
have analyzed high grade cancerized adenomas, evaluating the angiogenic/inflammatory 
status of tumor stroma and normal and tumor colonocytes, using antibody-based arrays. Our 
data show a marked expression of CCL20/MIP3alfa in tumor colonocytes, while in 
myofibroblasts prevail inflammatory mediators CCL2, IL1beta and IL6. In addition, we 
have investigated the contribution of inflammatory chemokines CXCL1, CCL2 and CCL11 
in the progression of the adenocarcinoma cell line SW1417, unable to establish tumors in 
nude mice. Our in vivo data on transduced cells show that none among these chemokines is 
able to sustain SW1417 tumorigenesis in vivo, while CCL11 shows an opposite effect 
accelerating tumor disappearance. These data sustain the role of myofibroblasts in 
establishing the pro-inflammatory microenvironment characterizing colon cancer 
progression, underlying the importance of COX-2 as a therapeutic target whose inhibition 
should not be limited to the tumor cell only. 

– To analyze the regulation of the key tumor-promotion pathways Akt, HIF1α, NFκB. 
We focused our studies on the antiapoptotic role of the AKT survival pathway, which is 
involved in prostate tumor progression to an androgen-independent phenotype. We tested 
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the proapoptotic effects of different chemopreventive CDDO triterpenoids, in particular 
2-cyano-3,12-dioxooleana-1,9(11)-dien-28-oic acid (CDDO-Me), in androgen-
independent PC3 and DU145 prostate adenocarcinoma cells and in androgen-responsive 
LNCap cells. We found that CDDO-Me at nanomolar concentrations affects several cell 
viability parameters including cell membrane integrity and induces a form of cell death 
characterized by caspase 3, 8 and 9 activation, DNA fragmentation, PARP cleavage and 
ATP depletion. CDDO-Me reduced AKT phosphorylation and increased the inactivating 
phosphorylation at Ser9 of the AKT substrate glycogen synthase kinase 3β (GSK3β), a 
multifunctional kinase regulating key metabolic processes. The pharmacological 
inhibition and genetic depletion of GSK3β facilitated caspase activation and sensitized 
prostate cancer cells to CDDO-Me cytotoxicity. Our results indicate that GSK3β 
inhibition lowers the apoptotic threshold of prostate cancer cells and that GSK3β can be 
considered a novel molecular target of chemopreventive drugs. 
In view of the introduction of drugs targeted at the Insulin like growth factor receptor 
(IGFR) we have developed a prognostic signature for breast cancer based on the genes of 
the insulin/IGF pathways. We have shown that the signature developed can accurately 
predict relapse in two independent datasets of 408 breast cancer samples with a 
discrimination power similar to the recurrence score. The combination of the two 
signatures further improves accuracy. We believe that the same signature could be useful 
for the selection of patients for anti-IGFR treatments.  
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