Noise and silence : towards a unified framework for functional studies using Mass Spectrometry and RNAi 
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Unravelling protein-protein interactions to discover underlying signaling networks is critical to finding new diagnostic and therapeutic strategies. Under the EU Health Grid, a framework is envisioned which prepares a platform for such strategies, which simultaneously targets two approaches commonly used in these studies: first, mass spectrometry to decipher components of protein complexes, and second, RNA interference to understand the molecular functions of these components. A common problem in protein analysis through mass spectrometry is the presence of a significant amount of non-specific spectra, so-called background spectra, which skew the results of the analysis and lead to significant false negative identifications. In repeated experiments in the laboratory it has been observed in an LC-MS/MS setup that such background repeats from analysis to analysis. A statistical framework based on the exponential distribution of spectra similarity has now been developed to target this background problem, and subsequently to eliminate it. An offshoot of this approach is also its potential to be used in subtractive studies. The statistical model developed as well as initial results from the application of this model will be presented. The other part of this framework represents one of the most rapidly developing approaches for functional studies, that of RNA interference. While there have been many studies, experimental and theoretical involving short interfering RNA (siRNA) these have always been accompanied by the problem of off-target effects. We have instead focused on esiRNA, a relatively new techonology which has been shown to be equally or more efficient without the disadvantage of off-target effects. To this end, we have developed a genome-wide library of esiRNA for human, rat and mouse. Also in place is a pipeline, which could easily develop such a library for another given species. The development of this library also involved solving an algorithmic problem of trying to find the longest common substring of a set of transcripts so that a single esiRNA could knock down a particular gene completely. The database of esiRNAs for the three genomes is now accessible online and will serve as an exhaustive resource for functional studies.

