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Description of the project (aims, experimental techniques, recommended background):
Bacterial sporulation is a differentiation process leading to the development of a highly resistant spore
(temperature, antibiotics, irradiation). Spore development requires the assembly of the SpoIIIA-SpoIIQ
multiprotein membrane complex, which has been hypothesized to serve as a channel for molecular
transport between the mother cell and the developing spore (Morlot and Rodrigues, 2018). In support
of this idea, we showed that core components of this complex (SpoIIIAG and GerM) contain ringbuilding motifs required for protein oligomerization in specialized secretion systems, and that SpoIIIAG
forms an oligomeric ring displaying structural similarities with those found in type III secretion systems,
providing direct evidence for a conduit connecting the mother cell and the developing spore (Rodrigues
et al., 2016; Trouve et al., 2018). During the M2 internship, the student will purify recombinant membrane
forms of SpoIIIAF, SpoIIIAG, SpoIIIAH and SpoIIQ and reconstitute sub-complexes established by these
proteins in proteoliposomes or nanodiscs for future structural characterization (possible thesis
project). In parallel, the student will set up immunolabeling of those proteins in sporulating B. subtilis
cells for future localization experiments using super-resolution microscopy (possible thesis project).
We are looking for students with experience in recombinant protein purification (mandatory) and
bacterial cell imaging (facultative).

Justification that the internship’s subject fits with the general theme of GRAL:
This project aims at characterizing the assembly of core components of a large multiprotein membrane
complex during bacterial sporulation. The experimental approach includes in vitro and in vivo methods,
which will generate complementary data at the molecular, structural and cellular level.
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