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English summary 

An incidence rate nearly equal to its mortality rate demonstrates the aggressiveness and 

lethal nature of pancreatic ductal adenocarcinoma (PDAC). Most patients present with 

locally advanced or metastatic disease at diagnosis, and standard chemotherapy treatments 

yield a limited disease control. Surgery is possible in 15-20% of patients but, even after 

complete resection, prognosis remains dismal. 

Identification of prognostic biomarkers and predictive factors for drug activity is crucial to 

improve the clinical management of the patients. Moreover, understanding the genetic 

alterations affecting aggressive behavior or chemoresistance of PDAC can provide novel 

insights for the identification of new therapeutic targets, which translate to more effective 

treatment strategies. Therefore, the current thesis focused on: (1) the analysis of molecular 

mechanisms underlying the aggressiveness and chemoresistance of PDAC as well as the the 

identification of prognostic/predictors markers of treatment response; (2) the therapeutic 

potential of novel anticancer drugs; and (3) the development of innovative in vitro and in 

vivo models of pancreatic cancer, from primary tumor cells, to test new (targeted) treatment 

strategies. 

In chapter 1, we provide an introductory overview about pancreatic cancer. 

In chapter 2, we evaluate the prognostic role of XPD-Lys751Gln polymorphism in patients 

treated with gemcitabine-cisplatin-based polychemotherapy. We also measured the DNA 

repair capacity in lymphocytes harboring different XPD-Lys751Gln genotypes. Our findings 

identified XPD-Lys751Gln polymorphism as the most significant independent predictor for 

death and progression-risk in pancreatic cancer patients treated with four-drug 

polychemotherapy regimens. In particular, patients carrying the XPD-Gln751Gln had a 

significantly shorter overall survival (OS) progression-free survival (PFS), and lymphocytes 

with this genotype were much more resistant to cisplatin-induced damage. 

In chapter 3, we describe the correlation of the polymorphisms with EZH2 expression as 

well as with outcome in two larger cohorts of patients with locally advanced or metastatic 

disease. Our results showed that EZH2 expression correlated with survival and with the 

rs6958683 polymorphism in the first cohort of patients, but this polymorphism was not 

associated with survival in the larger cohorts.  

In chapter 4, we discuss the prognostic role of the expression of key determinants of 

gemcitabine activity  (e.g., hENT1, RRM1, RRM2 and ERCC1) in resected PDAC patients 

undergoing gemcitabine-based adjuvant treatment, supporting the use of standardized 

techniques of sample collection/processing, larger and uniformly treated populations, and 

integration with functional data. These are essential to validate the best markers for 

personalized treatment of PDAC patients. 

Recent studies showed that alterations in the expression of miRNAs contribute to cancer 

development and progression. Moreover, since miRNAs are stable and detectable in human 

plasma, they could be useful diagnostic or prognostic markers. Therefore in the following 

chapters, we described the implication of miR-211 activity in human diseases and 

neoplasms (chapter 5), and in pancreatic cancer (chapters 6). Our results demonstrated the 

prognostic value of miR-211 in PDAC. Shortly, PDAC patients with high miR-211 

expression had a significantly longer median OS compared to patients with low miR-211 

expression, and multivariate analysis showed that low miR-211 expression was an 
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independent factor of poor prognosis. 

In chapter 7, we investigated the molecular mechanisms underlying the antitumor activity 

of the EZH2 inhibitor DZNeP in combination with gemcitabine in several PDAC cells, 

including primary PDAC cultures and spheroids. Inhibition of EZH2 increased apoptosis, 

reduced PDAC aggressiveness and enhanced sensitivity to gemcitabine, supporting further 

studies on this novel therapeutic approach to improve PDAC treatment.  

Regarding other potential new targets, a large scale genome sequencing identified 12 core 

signaling pathways, including the Akt/PI3K pathway. Akt is overexpressed in most of the 

patients, and is associated with poor prognosis and chemoresistance of pancreatic cancer. 

Therefore, in chapter 8, we evaluated the therapeutic potential of the novel Akt inhibitor 

perifosine in combination with gemcitabine in PDAC cells and spheroids. These results 

showed a synergistic interaction associated with the modulation of key mechanisms 

involved in proliferation, apoptosis and migration/invasion, in the cells with high Akt 

expression. Conversely, the primary PDAC cell with low Akt expression showed 

antagonistic interaction. These findings support that further translational studies on 

biomarkers for the selection of patient with the highest likelihood of responding, might be 

crucial for the application of this regimen in treatment of PDAC. 

In chapter 9, we describe the important role of the HGF/c-Met signalling pathway in 

cancer, as well as the preclinical and clinical studies on c-Met inhibitors in gastrointestinal 

cancers. Moreover, in the chapter 10, we explored the c-Met/ALK inhibitor crizotinib 

alone and in combination with gemcitabine in PDAC cells, focusing on Capan-1-

gemcitabine-resistant cells. Our results showed the antiproliferative activity of crizotinib, 

unraveling its ability to specifically target CSC-like-subpopulations, interfere with cell-

proliferation, induce apoptosis, reduce migration and synergistically interact with 

gemcitabine. 

In chapter 11, we establish and characterize four new patient-derived orthotopic mouse 

PDAC models, genetically engineered to express Firefly- and Gaussia-luciferase. Then, we 

evaluated the effect of crizotinib in a model selected for c-Met overexpression supporting 

its combination with gemcitabine. These drugs act synergistically via simultaneous targeting 

of key intratumoral genetic features and increase of drug delivery by modulation of 

gemcitabine metabolism. In conclusion, our studies provide novel preclinical tools to 

explore therapeutic strategies and mechanistic insights that can ultimately be applied to the 

future clinical practice for the individualized treatment of PDAC patients. 

In chapter 12, we investigate the association of the five genes (FBXO15, C18orf55, 

CYB5A, CPGL, and CPGL-B transcripts) located at 18q22.3 cytoband with the outcome of 

two homogeneous cohorts of radically resected PDAC patients. We also explored the 

impact of CYB5A in vitro, as well as in primary tumor growth and metastatic spread, using 

our orthotopic mouse models derived from the CYB5A+ retrovirus-transduced cells. 

CYB5A was identified as a novel inhibitor of anti-autophagy oncogenic phenotypes, raising 

the possibility of targeted therapy inhibiting its potential downstream TRAF6, as a novel 

strategy for treatment of PDAC. 

In chapter 13, we discuss the results presented in the current thesis and provided our view 

on the future perspectives in PDAC research. 

 


