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Crystalline surface layers (S-layers) are one of the most common cell envelope components of prokaryotic organisms (Archaea and Bacteria). S-layers are monomolecular arrays composed of a single protein or glycoprotein and represent the simplest biological membranes developed during evolution. They are model for study of structure, synthesis, genetic, assembly and function of supramolecular proteic structures.
S-layers are nanomaterials 5 - 25 nm thick with pores around 2 – 8 nm.

S-layer protein expression and their synthesis is very efficient: at a generation time of about 20 min, at least 500 copies of a single polypeptide species have to be synthesized, translocated to the cell surface, and incorporated into the S-layer lattice per second.

Biological signification of S-layers involves determination of cell shape, cell protection, cell adhesion to substrates, ultrafiltration of molecules, enzyme binding and the domain is in progress. 

S-layers are also largely involved in biotechnology and nanotechnology.
We have made a selection of Cyanobacteria and Archaea in order to obtain strains with high capacities to produce S-layers. Also, we optimised the cultivation conditions of different strains for obtaining the highest possible amount of S-layers. For isolation of S-layers from extremely halophilic Archaea and Cyanobacteria we used the methods of osmotic shock, and thermal and chemical treatment, respectively. The proteic concentration was estimated by Bradford method in order to point out the presence of proteins in the structure of S-layers. We performed disintegration of S-layers protein subunits by hydrolysis with urea and estimation of molecular weight after dialysis process.  In order to study the surface charge of cells before and after isolation of S-layers we used cytochrome c which is a policationic molecule. For hydrophobicity studies we treated the whole cells and comparatively, the cells without S-layers with a hydrophilic molecule (n-heptane). In agreement with the literature, we showed that the cells with S-layers have a pronounced hydrophobic character and S-layer have a negative charge.

We also used chemical treatments with detergents and chelating agents to obtain viable cells without S-layers, for researches on the  physiology and biochemistry of these cells.  

In the future, we intent to characterize S-layer proteins (e.g. molecular weight, pore sizes, lattice symmetry), to use S-layers for the immobilization of biological active compounds and to take advantage of their self-assembly property.
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