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SUMMARY: Crystalline bacterial cell surface layer (S-layer) proteins have been optimized
during billions of years of biological evolution as constituent elements of bacterial and
archaeal cell envelopes. The broad application potential of S-layers in nanobiotechnology is
based on the specific intrinsic features of the monomolecular arrays composed of identical
protein or glycoprotein subunits. Most important physicochemical properties and functional
groups on the protein lattice are arranged in well-defined positions. Many applications of S-
layers depend on the capability of isolated subunits to reassemble into monomolecular
arrays in suspension or on suitable surfaces (e.g. polymers, metals, silicon wafers) or
interfaces (e.g. lipid films, liposomes). S-layers also represent a unique structural basis and
patterning element for generating more complex supramolecular structures involving all
major classes of biological molecules (e.g. proteins, lipids, glycans, nucleic acids or
combinations of that). Thus, S-layers fulfil key requirements as building blocks and
patterning elements for the production of new supramolecular materials and nanoscale

devices as required in molecular nanotechnology, nanobiotechnology, and biomimetics.
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Prof. Uwe B. Sleytr, studied Food and Biotechnology at the University of Natural Resources and
Life Sciences, Vienna (BOKU). After receiving his Ph.D. he worked as senior research scientist at
the MRC-Laboratory for Molecular Biology and the Strangeways Research Laboratory, Cambridge,
England (1972-1975), and as visiting professor at the Department of Microbiology and Immunology,
Temple University, Philadelphia, USA (1977-1978). From 1980-2010S he was head of the
Department of NanoBiotechnology (former Center for Ultrastructure Research and Ludwig

Boltzmann Institute for Molecular Nanotechnology), BOKU, Vienna, Austria.

Prof. Sleytr's interests bring together molecular nanotechnology, nanobiotechnology and
biomimetics with a particular focus on the assembly of functional supramolecular structures for life
and non life science applications. He received numerous awards for his research (e.g. Sandoz-
Novartis Award, Philip Morris Research Award), and is a member of the Austrian Academy of
Sciences, the New York Academy of Sciences, the European Academy of Sciences and Arts. In

2012 he has been elected a Fellow of the American Institute for Medical and Biological Engineering.

400 publications, 4 books, several international patents. Numerous opening and key note lectures at

international nano(bio)technological conferences.
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