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Surface layers (S-layers) are 2D paracrystalline lattices of
proteins or glycoproteins which cover the whole cell surface
of many Archaea and Bacteria. Since these proteins are in
close contact with their habitat they fulfil many vital tasks
like bacterial adherence to other cells or substrates, protec-
tion against life-threatening conditions and maintenance of
the cell shape [1]

S-layer proteins of lactobacilli species have a highly basic
pl and are between 25-71 kDa in size [1,2]. They are at-
tached to the cell wall by interaction with lipoteichoic acids
(LTA) [1]. It is reported that they are involved in auto- coag-
gregation and adherence and therefore are significant for the
stimulation of gut dendritic cells by interacting with specific
receptors [3]. Our goal is to characterize the surface layer
proteins SIpA and SlpX of Lactobacillus acidophilus, which
are both necessary to build up the protective S-layer coat.
By changing the composition of the S-layer coat, the organ-
ism is able to adapt to the changing environmental condi-
tions and threats, e.g. osmotic stress. For structure-function
characterization, we designed several protein fragments.
Soluble fragments were purified and subjected to crystalli-
zation. Optimized crystals of the C-terminal fragments, con-
taining the LTA-binding domain, diffracted to 1.8 and 2.2
A. Crystal structures were solved by SeMet-SAD and the
later by molecular replacement. To further characterize the
binding of the S-layer to bacterial cell we per-
formed NMR titration experiments and isothermal
titration calorimetry measurements with the C-terminal
fragment of the protein.
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Novel bionanomaterials are hybrid materials that include
the combination of biomolecules and inorganic substanc-
es to generate, enhance or support relevant properties.
Bionanomaterials have useful applications in bio- and
nanotechnology applications'> .Among the biomolecules
used to prepare hybrid materials, proteins have shown to
be versatile materials thank to their capacity to self-as-
sembly in crystalline form generating a porous network
of nanometer size. The internal cavities of the protein
have the ability to act as template® * and it gives the ma-
terial the possibility to extrapolate nanoscale proper-
ties to macroscopic materials for practical applications.
In this work, we present a new methodology to homoge-
nously incorporate inorganic particles within protein crys-
tals using dipeptide hydrogels as growth media. To exem-
plify this methodology, we have obtained lysozyme crystals
incorporating single wallet carbon nanotubes at different
concentration. Crystals were grown in Fmoc-PhePhe-OH
hydrogels’. The influence of the nanotubes on the diffrac-
tion properties, hardness, enzymatic activity and conductiv-
ity will be presented and discussed, as well as a full charac-
terization of these new materials.
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