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PUBLISHABLE EXECUTIVE SUMMARY

After four years of activity, INTERACTION PROTEOME has reached a *harvesting stage”. The new
generation instruments developed in the project have been delivered and incorporated into the work flow.
Consequently, experimental throughput has increased significantly, allowing for large-scale data gathering.
Tools for the storage, dissemination and comprehensive analysis of large amounts of data now play an
increasing role in INTERACTION PROTEOME, as is apparent in all Sub-Projects.

The first prototype of a new generation electron microscope (EM) equipped with an innovative sample
autoloader system and a dual-axis tomography stage, developed by partner FEI, has just become available.
The EM platform was delivered to the Baumeister department at partner MPIB in autumn 2007 and is
presently up and running. With the MPIB software supporting automated sample handling implemented,
the novel instrument is expected to drastically increase throughput and analysis of samples by cryo-
electron tomography.

At the level of light microscopy, life cell imaging is a unique technique to analyse the cell “at work™ in real
time. Using cultured cells synthesizing proteins of interest in fluorescently labelled form, the fate and
interactions of the fluorescent molecules can be observed in a suitable microscope. Although
comprehensive as a concept, the application of this technology at a reasonable throughput required the
establishment of a technologically complex platform. This has been achieved recently by the Bastiaens
group (former EMBL, now MPI Dortmund) which is now using life cell imaging to study the effect of
two signalling-factors, EGF and NGF in a model for neuronal differentiation, the so-called PC-12 cells.
Both factors signal through a widely used signalling module, the “mitogen-activated protein kinase
(MAPK) network”. However, they elicit drastically different responses. While NGF promotes
development into neurons, EGF stimulates the growth of the cells. Analysis of the signalling specificity of
the two factors in life cells indicates that differences in topology in the signalling network affect the
elicited biological responses [1].

The development and improvement of the COFRADIC methods for proteomic analysis is a continuing
task in INTERACTION PROTEOME. In close collaboration of the Flanders Interuniversity Institute of
Biotechnology, Ghent, and the Max Planck Institute of Biochemistry, Martinsried (MPIB), the
COFRADIC technology was applied to analyse N-terminal peptides and their modifications in
prokaryotes. Over 900 N-terminal peptides could be reliably identified in the two halophilic euryarchaeota
H. salinarum and N. pharaonis. This largest available dataset of prokaryotic protein N-termini was used to
optimise start codon assignments by automatic gene finders for GC-rich genomes. It has now been made
available to the scientific community as a potential reference set to test the performance of new gene
finders [2].

A second aspect featuring N-terminal protein sequence motifs is under investigation in the group of S.
Brunak, partner DTU. Taking advantage of the long-standing finding that newly synthesised proteins carry
sequence tags that function as address label directing the molecules to defined subcellular locations, they
have developed a series of predictors for the subcellular localization of a proteins to the secretory
pathway, mitochondria and chloroplasts, all of which are addressed by N-terminal sequence tags. The
group recently surveyed a number of internet-accessible tools for a reliable subcellular localization
prediction for eukaryotic and prokaryotic proteins, and provides detailed step-by-step instructions for the
coupled use of the different amino-acid sequence-based predictors hosted at the CBS, Technical
University of Denmark [3].

In an inverse approach, the Serrano group at CRG has used available structural information and protein
design tools to predict the interaction network for the family of Ras proteins, which have a central role in
cellular signal transduction. The predictions were validated by experimental confirmation of individual
interactions. Taken together, the combination of in silico and in vitro work demonstrated that domain-
domain interaction specificities between members of protein families can be accurately predicted using
structural information [4].
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