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Electrophoretic analysis of the serum-proteome represents a powerful tool for 
biomarker discovery and early diagnosis of cancer and identification of new pathogenetic 
mechanisms. 2D- electrophoresis, although able to discriminate large number of proteins, 
does not allow the easy evaluation of a large number of patients and could not be suitable 
when a difference between the proteoma from healthy and cancer sera is due to a faint 
qualitative or structural protein modification. Therefore we developed and tested a novel 
electrophoretic method, coupled to mass spectrometry, with sera from a murine metastatic 
melanoma model and human sera from cutaneous melanoma patients. 

Sera from C57BL/6 mice injected with B16F10 cells or with saline solution as control 
(7 mice per group), were subjected to different denaturation pre-treatments identified 
during the optimization methodological step, then electrophoresed in SDS-PAGE 16x18 cm 
gradient gels followed by silver staining and densitometric analysis. The results were 
compared with those obtained from 15 melanoma and 15 healthy subjects. Protein bands 
were identified by MALDI-TOF MS. Student's two tails t-test was performed: p≤ 0.05 was 
considered statistically significant. 

A methodological study to optimize SDS-PAGE of serum proteins was carried out, 
testing more than 20 pre-treatments under different denaturing conditions. The three 
protocols showing the highest efficiency were selected and more than 110 protein bands 
were discriminated, with <5 ng/band sensitivity. The differentially detectable bands in 
murine melanoma vs controls sera and in human neoplastic vs healthy sera were identified. 
Six protein bands, with Mr ranging between 15-150 KDa, were found reproducibly (>80%) 
de-regulated in cancer vs control sera. The identified peptides include: members of 
apolipoproteins, complement factors, cytoskeleton and protease inhibitors. A preliminary 
validation study was carried out using immunological techniques and an in vitro invasion 
assay with human melanoma cells. Both approaches confirmed the proteomics findings, 
showing a significant down-regulation of a member of proteases inhibitor family in sera 
from melanoma patients, which therefore could be related to the highly invasive behaviors 
of cutaneous melanoma. Further studies are ongoing to confirm whether the identified 
proteins may represent novel biomarkers for early detection of human melanoma.  


