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Scientists develop method for producing bio-
based materials with new properties

April 17 2015
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The schematic models and electron microscope images show defined
architectures consisting of proteins (green in the model) and gold nanoparticles.
Credit: Stefan Schiller
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The Freiburg researchers Dr. Andreas Schreiber and Dr. Matthias
Huber, the head of their research group Dr. Stefan Schiller, and their
colleagues at the University of Constance have developed the concept of
protein adaptor based nano-object assembly (PABNOA). PABNOA
makes it possible to assemble gold nanoparticles in various structures
with the help of ring-shaped proteins while defining the precise distance
between these particles. This opens up the possibility of producing bio-
based materials with new optical and plasmonic properties. The field of
nanoplasmonics focuses on miniscule electromagnetic waves metal
particles emit when they interact with light. The principle behind the
production of these materials could also be applied to develop
nanosystems that convert light into electrical energy as well as bio-based
materials with new magnetic properties. The team published its findings
in the journal Nature Communications.

Schiller's team is using tailor-made proteins as building blocks to
assemble nanosystems with new physical, chemical, and biological
properties. The sustainable and resource-conserving production of these
proteins occurs in processes like the natural energy and material cycle of
cells. To this end, the team is working on equipping bacteria with
additional elements - such as enzymes, transporters, switches, and
organelles, the organs of the cell. In the future, the scientists hope that
these elements will extend the range of functions of the cell to enable the
sustainable production of the desired nanosystems with a minimum of
resources. The same principle could also be used to produce basic raw
materials for the chemical industry. "Methods like this are indispensable
for the successful transition of our economy to a sustainable and resilient
bioeconomy," says Schiller.

More information: "Molecular protein adaptor with genetically
encoded interaction sites guiding the hierarchical assembly of

plasmonically active nanoparticle architectures." Nature Communications
6, Article number: 6705 (2015). DOI: 10.1038/ncomms7705
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