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Mass Spectrometry represents a powerful tool in cancer research to discovery of potential 

biomarkers through peak identification from serum profiling. By using high resolution MALDI-
TOF and bioinformatic analysis almost 400 serum sample – homogeneously distributed between 
biopsy confirmed ovarian cancer and high risk serum samples – were analyzed. Each serum 
sample run in duplicate and whole serum sample preparation procedure has been performed by 
Hamilton Star Robot in order to reduce bias and the replicates with a low Pearson coefficient are 
removed. After automated reverse phase magnetic beads separation the samples were tested in 
MALDI-TOF. The high throughput data have undergone sophisticated bioinformatic procedures 
that lead to a list of up- and down-regulated peaks, although identification studies were possible 
only for those peaks that showed a good reproducibility. Five peaks result particularly 
interesting and they are all down-regulated. The LC-MS/MS technique has been applied to 
identify the first detected peak, which is a fragment of fibrinogen confirming a basic role of 
fibrinogen in the ovarian cancer, as widely reported in literature; the other four peaks – highly 
correlated between each other – don’t show a good ionization in the ESI-MS source and they 
will be identified through a top-down experiment with a new MALDI-TOF-TOF instrument. 
The spectra were binned and normalized using the Total Ion Current. A Matlab tool (PreMS) 
separated electrical and chemical noise from signal adopting the UnDecimated Wavelet 
Transform (UDWT). Different statistical test were applied to determine the best peaks with 
lower p-value and the features were extracted to build three classifier: K-nearest neighbor, 
support vector machine and decisional tree. The classification is performed with a 10-fold cross 
validation. The mass spectra were randomly split in a training set (70%) and testing set (30%) 
and the replicate spectra of the same sample were assigned at the same set. Using this analysis 
procedure on two different dataset from ovarian cancer (OV) and from breast cancer (BR), some 
interesting peaks were identified: 12 down regulated peaks resulted to be statistical significant 
in both dataset, and one up regulated peak used for a one peak based classification of the breast 
cancer set. 

In additions, in order to evaluate the specificity of a series of monoclonal antibodies to 
specific antigen, a new field has been approached, which is the combination of immuno-
precipitation assays with MALDI-TOF (Immuno-Precipitation Mass Spectrometry, IPMS) 
experiments. The automated assay that has been developed provides structural information 
about the antigen that binds the monoclonal antibody to be tested and previously conjugated to 
the surface of magnetic beads, ideal support for robotic automation. IPMS showed its potential 
as a complementary tool of crucial importance in the selection of the monoclonal antibody for 
the development of ELISA based assay to be applied in the screening of a consistent number of 
human specimens for the clinical validation of proteins indicated in literature as potential 
biomarkers. The IPMS study is part of a the National Cancer Institute (NCI) Clinical Proteomic 
Technologies for Cancer (CPTC). Initiative which is a five-year initiative to build a foundation 
of technologies, data, reagents, reference materials, analysis systems, and infrastructure needed 
to systematically advance protein biology for the diagnosis, treatment and prevention of cancer. 
As part of the CPTC initiative, monoclonal antibodies have been raised to potential protein 
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biomarkers to provide a series of renewable and highly characterized affinity binding reagents 
to the research community. Finally, in the table are reported the number of human serum 
samples collected and crio-stored at the serum-bank of Regina Elena Cancer Institute in Rome. 

The studies about the identification of potential breast and ovarian cancer biomarkers, once 
completed, will be submitted to Clinical Chemistry e/o Proteomics. The Immuno-MS assay will 
also be published.  

The work has been developed in collaboration with the “Protein Chemistry Laboratory, 
SAIC-Frederick, Inc., NCI-Frederick, Frederick, Maryland” and thanks to the research activities 
carried out by Dr. Andrea Sacconi and Dr. Simona Colantonio, both beneficiaries of a 
studentship within the Italy-USA Program.  

Table 1. Human serum samples collected and crio-stored 

Tumor type Cases Controls 

Prostate 95 28 
Ovarian 112 30 
Colon 176 72 
Breast 603 212 
Lung 296 1229 
Hepatocellular carcinoma 97 32 
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