
Clinical Proteomics Group’s research projects: 
 
 
The study of human proteome was shown to be complementary with the study of human 
genome for the analysis and understanding of complex pathological processes. The aim of 
the research carried out in our group is to apply proteomic tools – protein separation and 
identification techniques - to clinical questions: understanding of pathobiological mechanisms 
and search for new diagnostic, prognostic or therapeutic biomarkers. These objectives are 
reflected in the strong links existing with the Laboratory Medicine Service of the Geneva 
University Hospitals (HUG), in particular the Clinical Proteomics Laboratory, and in the 
numerous collaborations with medical units. Our main axes of research are exocrine 
pancreas diseases, renal diseases, toxicoproteomics and the bacterium Staphylococcus 
aureus. 
The thematic of the exocrine pancreas is developed in collaboration with the Division of 
Gastroenterology of the HUG. We are studying animal models of acute pancreatitis in order 
to understand mechanisms controlling the course of the disease. Our objective is to identify 
factors responsible for the progression to severe, and potentially lethal, forms of the illness. 
The identification of such factors could allow the development of new prognostic biomarkers 
of acute pancreatitis. As part of our collaboration with the Division of Gastroenterology, we 
are also working on the proteomic analysis of bile. The goal is to identify in this biological 
fluid biomarkers of malignant etiologies of biliary duct strictures (pancreatic cancer and 
cholangiocarcinoma) using comparative proteomic analysis. 
A second thematic, developed in collaboration with the Service of Pathology of the HUG, is 
the search for biomarkers of proteinuria of glomerular origin. As part of this study, we 
analyzed the proteome of vesicles produced by cells characteristic of the glomerular filter, 
the podocytes. The analysis of podocytes vesicles purified from healthy subjects and patients 
with various renal diseases allowed the detection of several proteins of interest that are 
currently in the process of validation. 
In collaboration with the Genomic Research Lab at the HUG, we are also studying the 
bacterium Staphylococcus aureus. This germ, due to its potential virulence and its frequent 
resistance to numerous antibiotics, is a major actor of hospital-acquired infections. Several 
studies have then been performed to characterize Staphylococcus aureus proteome and 
investigate antibiotic resistance phenomena.  
Finally, we recently started, in collaboration with the Swiss Institute of Bioinformatics, 
Microsoft-Research and the Service of Oncology of the HUG, a new project aiming at the 
identification of blood proteins post-translational modifications induced by xenobiotics. The 
finality of this project is the development of new analytical and bioinformatics tools that could 
be used in clinical applications for the diagnosis of acute or chronic intoxications and for 
therapeutic follow-up. 
In addition to the understanding of biological processes and the identification of disease 
biomarkers, these projects imply continuous efforts for technological and methodological 
developments. Accordingly, we are working in collaboration with the Swiss Institute of 
Bioinformatics, Genebio SA and the Geneva Engineering School for developing tools to be 
applied at different steps of the proteomic workflows: fractionation of complex peptides 
mixtures, analysis of mass spectrometry data and multiplex immunoassays. 
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