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Abstract

Proteomics is the study of the function of all expressed proteins. It evokes not only the proteins content in a given cell, but also the set of all proteins isoforms and modifications, the interactions between them, the structural description of proteins etc.

Proteomics would not be possible without the previous achievements of genomics, which provided the ‘blueprint’ of possible gene products that are the focal point of proteomics studies1. Unlike the genomics, proteomics must deal with unavoidable problems of limited and variable sample material, sample degradation, vast dynamic range etc. These make any proteomics project to an intimidate challenge1.

We will discuss the following areas of proteomics: 2 dimensional gel electrophoresis- based proteomics, mass spectrometry-based proteomics, structural proteomics and clinical proteomics. In addition we will discuss three articles, which demonstrate researches made in this areas.

2D gel electrophoresis (2DE) separates proteins according to isoelectric point in one dimension and molecular weight in the other dimension, allowing resolution of thousands of proteins on a single gel2. In the study described, quantitative information of S.cerevisiae proteins was gathered using 2DE method. It was found that there is an enormous range of protein abundance and, for identified spots, a good correlation between protein abundance, mRNA abundance, and codon bias. The relative abundance of proteins was measured in glucose and ethanol media. Some phosphoproteins were identified. By these experiments we will get a global view of the yeast proteom2.

Mass Spectrometer (MS) is an instrument that can separate charged atoms or molecules according to their mass-to-charge ratio. It is used to identify and quantify proteins. We will review 2 main ionization types of the instrument: MALDI and ESI, and 3 types of common analysers: TOF, quadrupole and ion trap.

2 MS- based studies will be represented. The first study is from the area of structural proteomics and it uses tandem-affnity purification (TAP) and MS in a large-scale approach to characterize multiprotein complexes in S.cerevisiae. analysis of 589 assemblies that were found defined 232 distinct multiprotein complexes. The analysis provides an outline of the eukaryotic proteome as a network of protein complexes at a level of organization beyond binary interactions3. 

The second study from the clinical proteomics area examined the functions of the oncoprotein Myc by using isotope-codedaffinity tag (ICAT) reagent labeling and MS/MS to compare proteins expression in rat myc-null cells with that of myc-plus cells. Expression differences among many functionally related proteins were identified. The results reveal a novel cytoskeletal function for Myc and indicate the feasibility of quantitative whole-proteome analysis in mammalian cells4. 

For conclusion we will review future developments and challenges in proteomics.

1. M. TYRES, M. MANN. From Genomics To Proteomics, Nature, 2003, 422, 193-197

2. B. FUTCHER, G. I. LATTER, P. MONARDO, C. S. MCLAUGHLIN, AND J. I. GARRELS. A Sampling Of The                  Yeast Proteome. Molecular And Cellular Biology, 1999, 19, 7357-7368.

3. A. C. GAVIN et al. Functional Organization Of The Yeast Proteome By Systematic Analysis Of Complexes. Nature,      2002, 415, 141-147

4. .Y. SHIIO, S. DONOHOE, E. C. YI, D. R. GOODLETT, R. AEBERSOLD, AND R. N. EISENMAN. Quantitative        Proteomic Analysis Of Myc Oncoprotein Function, EMBO J., 2002, 21, 5088-5096


