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Project summary:

The outer membrane of Gram- bacteria is asymmetrical, the inner and outer leaflets being formed by
phospholipids and lipopolysaccharides (LPS), respectively. The LPS extends from the cell surface, and plays
important structural roles, is involved in host pathogen interactions,

and affects sensitivity to external stressors, including antibiotics. Here we suggest studying the interaction of
Escherichia coli-specific bacteriocins with different components of the outer membrane.

Colicins are produced by E. coli cells and are released in the environment to reduce competition from other E.
coli strains. After binding to receptor molecules on the bacterial surface, colicins translocate across the outer
membrane via porins before exerting their toxic activity within the targeted compartment.

The pore-forming group A colicin N (ColN) uses the outer membrane porin OmpF as a receptor and translocator.
However, it is not clear whether the LPS, that is closely associated to OmpF, plays a distinct role in the
recognition event. There are controversial reports in the literature: some studies suggest a specific CoIN-LPS
interaction whereas others claim that LPS only slightly enhances interaction with OmpF.

The aim of this internship is the comparative study of the interaction of a CoIN construct with different model-
outer membrane systems from different E. coli strains. In particular, we will study the influence of the presence
of O-antigens (surface sugar polymers that form the distal portion of LPS) and OmpF on CoIN - outer membrane
interaction. To do so we will use different biophysical techniques, like Isothermal Titration Calorimetry (ITC),
BioLayer Interferometry (BLI), and NMR. The CoIN construct we will use lacks the pore-forming domain and is
amenable to solution state NMR. The internship will also give the opportunity to the student to get familiar
with protein expression and purification, protein reconstitution in model membranes and biomolecular NMR
spectroscopy.
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