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Nearly 25 years ago, the international enterprise for the analysis of the human genome, known as
the Human Genome Project, started almost from scratch. Since then, rapidly evolving
conventional as well as high-throughput technologies together with computational algorithms and
tools for storage and in silico analysis of genetic information have revealed an enormous spectrum
of impressive biological data, i.e. from the high resolution genetic and physical chromosome
maps, to the complete human DNA sequence, and the determination of genetic variation
characterizing thousands of human individuals and several population groups. Numerous
positional cloning attempts and genome-wide association studies have currently, associated more
than 6000 gene loci and gene variants to mendelian or multifactorial diseases permitting to a
certain extent, valid prediction, early diagnosis and more effective treatment. Molecular
signatures reflecting biological function at various levels of genetic reference have linked
molecular and chromosomal aberrations to various types of genetic disease including cancer.
However, due to the multiple levels of complexity characterizing the biological systems, there is
still a huge gap for thorough understanding of the genotype/ phenotype functional relationships.
Proteins, the fundamental contributors of cell processes, usually exert their biological role by
interacting with other proteins ultimately forming a multi-protein network within the cell. In order
to better understand biological function in health and disease, we work on the reconstruction and
the analysis of a comprehensive human protein-protein network using a novel bottom-up
knowledge-driven methodology for the integration of publicly available primary protein-protein
interaction (PPI) data. PICKLE, our PPl knowledge base comprising of about 65% of the human
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“reviewed” complete proteome and ~100.000 PPIs, has been used to reconstruct the human
spliceosome protein interactome, and to project a highly reliable disease-causative gene/protein
association dataset to the human PPl network. Analysis and further enrichment of the PPI-
disease network may reveal important biological associations and molecular mechanisms
underlying the molecular architecture of monogenic and multifactorial diseases.
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