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The project was conceived as two phases. In the first phase, we planned to validate markers, 

or expression patterns, previously described in the literature as being characteristic of specific 
tumors. In a second phase, a search for new markers associated with different tumors was to be 
carried on, developing new 2D-HPLC methods coupled with API-ESI mass spectrometry, with 
the ultimate goal of their rapid identification in biological specimens. 

For what concerns the first phase, the most relevant data are described in (Ceccarelli et al., 
2008) and further analyzed in (Rubartelli et al., 2007). In these studies, we have compared the 
synthesis and intracellular accumulation levels of two oxido-reductases having also an 
extracellular cytokine function, the macrophage inhibitory factor (MIF) and thioredoxin (Trx). 
This was carried on in more than 20 cases of primary non small-cell lung carcinomas (NSCLC) 
and in lung carcinoma cell lines with different degrees of malignancy. We have observed that 
NSCLC overexpress both Trx and MIF. In particular, Trx is responsible of the iperproduction of 
non-protein thiols (NPSH, cysteine and glutathione) that are spontaneously released. The 
intracellular Trx levels (but not that of MIF) and those of released NPSH (redox phenotype) 
correlate with tumor growth velocity, both in vitro and in vivo. Moreover, cells with a more 
anti-oxidant and more aggressive phenotype are more susceptible to the cytotoxic effect of pro-
oxidant drugs (As2O3) than cells expressing lower levels of Trx. The latter indeed do respond to 
oxidative stress caused by As2O3, by increasing Trx expression and NPSH release. These results 
indicate that different NSCLC lines have different redox properties defined by the Trx and 
NPSH levels, and suggest that the redox phenotype could represent an important maker of 
prognosis and/or sensitivity to therapy. In addition, proteomics techniques have allowed us to 
identify new mechanisms of processing and secretion of interleukin-1β (Piccini et al., 2008; 
Gattorno et al., 2008), a pro-inflammatory cytokine favoring neoplastic progression when 
produced in the tumor microenvironment. 

For what concerns the second phase of the project, we have recently installed the mass 
spectrometer, and we are in an advanced phase of testing of the 2D-HPLC/API-ESI interface 
and of the data analysis system. In addition, we have started, in collaboration with the S.C. 
Oncologia Medica of our institute (IST, Genova), a study of serum and/or cyst liquids 
peptidome in patients with gross cystic disease of the breast (GCDB). This is a relatively 
common mammary gland pathology associated with an increasing risk of mammary 
carcinomas. The methodology we are employing involves a MALDI-TOF mass spectrometric 
analysis following peptides extraction from serum and other complex samples, using surface-
functionalized magnetic microbeads. These are able to selectively bind specific groups in 
proteins and peptides, depending on the particular interaction mode chosen. In the present study, 
we are employing microbeads having C18 alkyl groups on their surface, which bind to peptides 
through hydrophobic interactions. A 500 to 5000 m/z size range is attainable using these 
magnetic microbeads. To test their binding capacity, we have initially worked with synthetic 
peptides of known mass and hydrophobicity. Our results have indicated that it is important to 
work under non-saturating conditions of the binding sites. All the three peptides that we have 
used have been consistently identified when diluting the peptide mixture according to the 
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concentrations suggested by the microbeads manufacturer, while under saturating conditions 
only the smallest (and more hydrophobic) was recovered. We have then begun to collect data 
from normal subjects, to establish baseline conditions, and we have already found several peaks 
common to every spectrum. The majorities have been already reported in the human serum 
peptidome literature as deriving from fibrinogen, complement, apolipoproteins and bradychinin. 
A preliminary study involving sera from patients is currently underway. 
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