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Project summary:

Background: Bacteriophages are fascinating nanomachines infecting very specifically bacterial hosts. 60% of
phages are composed of an icosahedral capsid, protecting the viral DNA, and a tail, crucial for recognising the
host, via a Receptor Binding Proteins (RBPs) or Tail Spikes (TSPs) located at its tip. We have determined the
structure of E. coli phage T5, before and after interaction of its unique RBP with its receptor FhuA, by electron
cryo-microscopy (cryo-EM). This allowed us to elucidate the molecular mechanism of infection trigger, from
receptor bindingtotail tube opening, membrane anchoring, and outer-membrane (OM) perforation. We are now
interested to elucidate this mechanism for another phage, 9NA, which recognises the sugar moiety of
lipopolysaccharide (LPS) of Salmonella outer-membrane through six TSPs. Besides this difference, TS and 9NA
share structural similarities in all other tail proteins. We are thus eager to understand the similarities and the
differences in the infection mechanism between the two types of phages.

The M2 project is to obtain in vitro conditions to form an active complex between 9NA and its receptor. We
achieved this in the case of phage T5 by reconstituting FhuA in a nanodisc, providing the phage with both its
receptor and a lipid bilayer. For 9NA, a little patch of LPS will need to be provided. The student will explore
different approaches: 1- solubilise Salmonella OM with the amphipathic polymer SMA, 2- use LPS aggregates
that can be purified from Salmonella OM and 3- use OM vesicles. The studentwill check that the purified LPS
structure indeed provokes DNA ejection,in particular by negative stain EM, and will optimise the preparation
of cryo-EM grids with the most promising sample. Depending on the progress of the project, cryo-EM data may
also be collected. This is part of an ANR-DFG project, the student will benefit from the LPS expertise of our
German partners.
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