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Marine habitats still represent a more or less virtually untapped reservoir of unique compounds and enzymes which are responsible for their production. Therefore marine organisms can be a source for novel biocatalysts with useful traits for applications in modern molecular science (e.g. taq polymerase) and even for processes in white biotechnology. For such applications our work is focused on three different enzymes: a recombinantly produced halogenase (Pseudomonas fluorescens), a sulfite oxidase (Sulfitobacter pontiacus) and a L-serine dehydratase (Paracoccus seriniphilus).

Due to an increasing demand for fast analytical devices, enzymes as sulfite oxidase produced by S. pontiacus or L-serine dehydratase expressed by P. seriniphilus can be a great help for the establishment of novel biosensors. This allows a fast determination of sulfite in food chemistry or during biotransformation in the production of tryptophan starting from indole and L-serine. For these applications the optimization of enzyme expression, purification and immobilization of the mentioned enzymes is described.

Furthermore, we describe the production of a tryptophan-5-halogenase under different conditions by a recombinant strain, followed by the optimization of an enzyme assay respectively the enzyme activity. For this purpose we applied a genetic algorithm implemented in MATLAB®. This group of enzymes was detected just ten years ago. They can be used for a gentle synthesis of halogenated organic molecules and are capable to halogenate in specific positions, whereas traditional organic synthesis often failes or mainly leads to by-products, as for example halogenation of tryptophan in other positions than position 3. Up to now, the identified halogenases are mostly capable to halogenate precursors of Trp but further investigations - especially in marine environments - will generate new members of this group. Mentionable is the inherent potential of halogenases to substitute the harmful agents which are usually applied for halogenation (e.g. thionyl chloride) by the less harmful halides in industrial processes.
