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Project description: Some single cell micro-organisms such as magnetotactic bacteria synthesize
and organize nanocrystalline structures, the magnetosome chain, in physiological environment
with a degree of control far superior to that obtained by chemists using harsh conditions (high
temperature/pressure and organic solvents). This so-called biomineralization typically involves
transport of minute amounts of chemicals (femtograms) from the labile pool to intracellular
compartments in which they are crystallized and organized.
The development of encapsulation methods using
microfluidics (see Figure) allows single cell trapping and
dynamic monitoring of physiologically relevant amounts
of chemicals (fg) to be contained at concentrations (µM)
typically far exceeding the detection limit of conventional
analytical techniques. In addition, environments with a
similar size to that of the bacteria can be produced such
that the morphology of the cell and its intracellular
organization can be altered. Such processes can be
analyzed with high throughput and in parallelized studies.
The successful candidate will determine the influence of the chemical and the physical
environment on the nucleation and organization of the magnetosomes at the single cell level.
Microfluidics and correlative quantitative microscopy techniques will be used to this effect. A
special emphasis is laid on interdisciplinary research so that close collaboration with scientists
working on chemical, biological and physical aspects of biomineralization and biomimetics of
magnetic assemblies will be expected.
Required background: We are seeking a student with a background in biophysics,
biotechnology, or physics. Skills in microfluidics, analytical chemistry, and fluorescence
microscopy are appreciated. Programming skills and CAD design would be a plus. Good
knowledge in English, reliability and self-motivation are required.
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