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Summary of the project: In all cells, DNA has to be tightly packaged into a restricted volume and yet remain
accessible for DNA-related processes such as replication or transcription. How this is achieved is a question that
has fascinated researchers for decades. In bacteria, DNA compaction is largely achieved by DNA supercoiling,
macromolecular crowding and DNA compaction by nucleoid associated proteins (NAPs), but the molecular
mechanisms underlying these processes remain largely unexplored. This is mainly due to the small size of
bacterial cells, making conventional methods of sample preparation and imaging by optical and electron
microscopy poorly suitable. Moreover, the number and nature of NAPs are not conserved across bacterial
species. In E. coli, for example, a dozen partly functionally redundant NAPs have been identified, which
complicates in vivo investigations. In contrast, the radiation-resistant bacterium Deinococcus radiodurans,
possesses only two essential NAPs, the abundant HU protein and a versatile DNA Gyrase. Our goal is thus to
investigate how bacteria package their genomes into highly compact structures by making use of the
remarkably simple chromatin of D. radiodurans. Here we will combine biochemical and structural studies of the
chromatin building blocks HU and DNA Gyrase with cryo-electron tomography imaging of in vitro reconstituted
chromatin.

Keywords: chromatin assembly, nucleoid-associated proteins, cryo-electron tomography, D. radiodurans,
integrated structural biology

Applicant profile: The candidates should hold a Master’s degree in Biology, Biochemistry, Chemistry,
Biotechnology or Biophysics and should have excellent academic records. The candidates should be interested
in structural biology, computing, 3D image analysis and visualisation. Experience in electron microscopy,
recombinant protein expression and purification techniques would be an asset.
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