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Deriving public benefit from basic biomedical research requires a dedicated and highly 

coordinated effort between basic scientists, physicians, bioinformaticians, clinical trial 
coordinators, MD and PhD trainees and fellows, and a host of other skilled participants. The 
Istituto Superiore di Sanità/George Mason University US-Italy Oncoproteomics program, 
established in 2005, is a successful example of a synergistic creative collaboration between 
basic scientists and clinical investigators conducting translational research. This program 
focuses on the application of the new field of proteomics to three urgent and fundamental 
clinical needs in cancer medicine: i) Biomarkers for early diagnosis of cancer, when it is still 
treatable, ii) Individualizing patient therapy for molecular targeted inhibitors that block signal 
pathways driving cancer pathogenesis and iii) Cancer Progenitor Cells (CSCs): When do the 
lethal progenitors of cancer first emerge, and how can we treat these CSCs with molecular 
targeted inhibtors.  

In the context of ISS/GMU cooperative program on Oncoproteomics, bilateral efforts have 
been taken to overcome actual barriers to translational research. Our translational medicine 
program began with the identification of precise goals for patient benefit. The next step was 
identifying technical, infrastructure, or expertise barriers and creating new technology and 
administrative structures to overcome these barriers. We then established a critical mass of 
multidisciplinary talented individuals in Italy and in the USA. The multidisciplinary nature of 
the group is crucial for knowledge exchange between two different but complementary fields 
such as research and clinical medicine. Measures of outcome of the program include: i) 18 
outstanding fellows trained in proteomic technology applied to translational cancer research, ii) 
20 publications and 20 meeting presentations, iii) 12 patent applications filed and the licensing 
of intellectual property to two biotechnology companies, iv) successful participation of 
members of the team in four funded national USA grants, v) establishment of an Italian world 
class biospecimen repository for cancer research as an international resource, and vi) 
development of four actual funded clinical research trials testing novel diagnostic and 
therapeutic strategies. The Oncoproteomics program was highly successful in all of these 
outcome measures. 

Italy-USA cooperative program on Oncoproteomics had three very ambitious scientific 
goals: i) the identification of blood biomarkers to detect pre-metastatic cancer, ii) the mapping 
of tumor cell protein kinase signal pathways for individualized cancer patient therapy, and iii) 
the study of cancer stem cells in premalignant lesions to establish novel cancer 
chemoprevention strategies. 

A large number of prestigious cancer research centers are participating in the 
Oncoproteomics program. These include the Istituto Europeo Oncologico (IEO), Milan; Istituto 
Nazionale Tumori (INT), Milan; Istituto Nazionale per la Ricerca sul Cancro (IST), Genoa; 
Centro di Riferimento Oncologico (CRO), Aviano; Istituto Regina Elena (IRE), Rome; IRCCS 
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Oncologico, Bari; Università di Brescia, Brescia; Ospedale Maggiore, Milano; Università di 
Padova, Padova; San Camillo Hospital, Rome, Istituto Dermopatico dell’Immacolata (IDI-
IRCCS), Rome; San Giovanni Bosco Hospital, Torino. 

A major highlight of our fruitful collaboration is the establishment of a large Italian bio-bank 
of clinical research samples. Sera and tissue samples are collected and preserved according to 
strict standardized protocols, and of a complete database for samples selection, data 
management and clinical information exchange. As it exists today this growing cancer biobank 
may be unique worldwide, based on the number, quality and clinical annotation of the samples.  

A second highlight of the Oncoproteomics Program is the invention of novel technologic 
platforms that have been developed and applied to the proteomic analysis of tissue and blood. 
These include: i) new nanotechnology for biomarker harvesting, ii) improvements in laser 
capture microdissection, mass spectrometry sample preparation, and protein microarrays, iii) the 
discovery of novel blood and tissue protein biomarkers for diagnosis and therapy, and iv) new 
preservation chemistry for blood and tissue biomarkers. 

One of the most important goals of the program is the translation of technology and 
knowledge between the USA and Italy through the training of outstanding young Italian 
scientists who travel to the USA, to be trained in these new technologies and to be mentored in 
biomedical translational research. 

Presently, 26 Italian young scientists have been granted a two-year Italy-USA fellowship or 
a integration to their salary to allow them to spend one year at the USA laboratory: eleven of 
them are currently in USA, while seven have returned to their sponsoring Italian institution and 
eight will be soon arriving in the USA. During their training the Fellows have been incredibly 
productive, generating 19 published manuscripts, 20 presentations at international meetings and 
12 filed patents. The transfer of novel proteomic technology originating in the USA back to 
Italy has been achieved for three key platforms that will support future Italian research: i) The 
Reverse Phase Protein Microarray Facility established at the University of Padova, ii) Serum 
proteomic mass spectrometry technology at the Istituto Superiore di Sanità, and iii) 
Bioinformatic technology at the Consiglio Nazionale delle Ricerche, Avellino. Thus the return 
on the Italian scientific investment is: i) Fully trained scientists with a record of publications, ii) 
novel technology platforms in Italy that form the basis for competitive grants and industrial 
collaboration, iii) Advancement of scientific knowledge all the way to four patient clinical 
research trials, iv) A world class cancer biobank and v) International recognition of the 
accomplishments of Italian investigators. The work of the Italian fellows in the program has 
been featured in literally hundreds of national news and television stories. 

Summary list of accomplishments 

National Biobank of cancer specimens  

A major accomplishment of the Italy-USA cooperative program on Oncoproteomics is the 
creation of a unique National Serum-Bank and Data-Base containing specimens relative to a 
variety of tumors (i.e. breast, colorectal, lung, ovarian, prostate, and hepatocellular carcinoma, 
leukemia, melanoma, sarcomas). A network of 17 different Institutions from major Italian cancer 
centers and university hospitals contributed to the creation of the National Serum Bank.  
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Scientific papers published by Fellow trainees 

Presently, a production of 20 publications has been achieved. The complete list is reported 
within the section “The Italy-USA Oncoproteomic Program: Fellowships”. 

Joint patents  

The joint patents in collaboration between Italy and USA are: 
– A Polypeptide Molecular Switch 
– Biomarker Isolation and Use Thereof to Characterize Physiological State 
– Assay for metastatic colorectal cancer 
– Post-Exposure Prophylaxis and Treatment of Infection 
– Biomarkers for Colorectal Cancer 
– Biomarkers for Breast Cancer 
– Smart Hydrogel Particles: Biomarker Harvesting: One-Step Affinity Purification, Size 

Exclusion, and Protection Against Degradation 
– Smart Hydrogel Particles for Biomarker Harvesting (three different filings)  
– Diagnostic Tests and Personalized Treatment Regimes for Cancer Stem Cells 
– AMPK Pathway as a Theranostic Indicator for Mixed Lineage Leukemia (MLL) 
– Signal Pathway Alterations and Drug Target Elevations in Primary Metachronous 

Metastatic Colorectal Cancer Compared to Non-Metastatic Disease 
– Pathway biomarkers for prognosis of occult metastasis in CRC, Provisional patent. 

Funded clinical trials and supported by grants and contracts 

– Breast Cancer: (USO, Inova, GSK) Lapatinib Phosphoprotein Stratification: Testing of 
Room Temperature Fixation Chemistry  

Status: Started Sept 2007 Target Completion Dec 2008 
– Multiple Myeloma: (Hem Oncol Assoc, Inova, Novartis) 

Status: Started May 2007 Target Completion May 2010 
– Breast Cancer Carcinoma in situ: (Inova) 

Status: Started Sept 2007 Target Completion Dec 2009 
– Colon Cancer Liver Metastasis: (Novartis) 

Status: IRB Review, Target Completion 2009 
– Childhood Rhabdomyosarcoma: (Children’s Hospital, Novartis) 

Status Not Started: in planning stages, Target Completion 2009 
– Macular Degeneration of the Eye: Stratification and dosage for anti-VEGF therapy. 

Status: Started Aug 2007, Target Completion Dec 2009 


