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Description of the project (aims, experimental techniques, recommended background):
Our research team “Molecular machines in bacteria and viruses” in part of the Methods and Electron
Microscopy group in IBS. One of the main interests of the team is a huge macromolecular cage that is
thought to counteract acid stress under starvation in enterobacteria but that we believe to be also a
novel chaperone for specific ron-containing proteins. We analyze this assembly using an an integrated
interdisciplinary multi-level approach ranging from genetics and cell biology through bioinformatics,
biochemistry and biophysics, to structural studies by a combination of X-ray crystallography and cryo-
electron microscopy, as well as single-molecule fluorescence. However, as a stress response
machinery, this architecture is highly dynamic. Thus, we wish to use as a model system a similarly-sized
but extremely stable and highly symmetrical bacterial microcompartment from an extremophile. This
so-called encapsulin stores iron and protects bacteria from oxydative stress. In collaboration with
laboratories from NIH (USA) and BIP (Marseille), experts in encapsulin structure and biology, we wish
to visualize it inside the intact cell by single-molecule fluorescence and electron microscopy. We expect
that fluorescence labeling will already be done before the student arrival. We are looking for a student
interested in structural biology and wishing to work in an interdisciplinary and international
environment.
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