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The human transmembrane proteome

Transmembrane proteins play important role in living cells, both in unicellular and multicellular organisms, since they take part from energy production processes through material and information transport to establish cell-cell contacts. These proteins are embedded in cell or the cell organell bounding lipid bilayer membrane, extended from one side of the membrane to another ("inner" or "outer"), having the ability to take part in transport and signaling in a controlled way between the two sides of the membrane. The quantity and variety of these functions result a high amount of relation to diseases, thus these proteins can help drug and metabolite delivery. More than half of the currently distributed medicines affects transmembrane proteins, or have interaction with them for the desired result. Knowing the structure of transmembrane proteins is necessary for designing effective medicines. However determining spatial structure with current experimental methods (X-ray, NMR) is really difficult. Bionformatic investigation of the human genome showed, that quarter of the genome coded proteins are transmembrane proteins, which means 6-8000 in the whole human proteome, although less than 100 structures of them are determined.
This paper aims for high reliability identification of transmembrane proteins by sequence and predicting their low resolution structure (topology prediction, "2,5D" prediction) to build databases for systematic analysis. The Human Transmembrane Proteome database can be an important starting-point for high-scale 3D structure prediction of these proteins, identification of new drug targets and designing new medicines.



