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Title of the PhD project: Arc-RQC - Characterization of the archaeal ribosome quality control system
PhD supervisor: Bruno Franzetti

Host laboratory: Institut de Biologie Structurale - Institut de Biologie Structurale - Extremophiles and Large
Molecular Assemblies (ELMA) group

Project summary:

The ribosome quality control system (RQC) is a central player in stress response, ageing and protein
misfolding diseases. It modifies defective nascent polypeptides and rout them to the proteasome. The Rqc2
protein represents the core of the RQC machinery. Yet it is not understood how do the Rqc2 interacts with
its numerous partners to extend and ubiquitinates polypeptides and extract them toward the proteasome
complex. The Arc-RQC project aims to answer these pivotal questions by characterizing the ancestral
eukaryotic-like RQC system from hyperthermophilic archaeon. Results will not only improve our knowledge
of the RQC molecular mode of action but will also bring evolutionary insights into acquisition of the RQC
and ubiquitin-proteasome targeting system in the different kingdoms of life. The structure of the newly
identified archaeal Rqc2 protein (arcRqc?2) will be determined by combining SAXS and X-ray crystallography.
The cellular partners of arc-Rqc2 will be determined using in vitro and in vivo proteomic approaches. The
structure of 2 large molecular assemblies already identified as putative Rqc2 partners will be solved using
Cryo-Electron Microscopy. Finally, biochemical assays will allow to confirm the functional identity of the
novel archaeal RQC components. The project is based on robust preliminary data: SAXS, X-ray
Crystallography, Electron Microscopy, first interactomes data sets. The project suits well the topics of the
GRAL initiative : dynamics of cellular machines, integrative structural biology of large molecular assemblies.
It will involve 3 teams from the GRAL consortium, thus providing to the PhD student an interdisciplinary
training.

Preferred skills: Structural Biology; Biochemistry

Student role: The student will be involved in sample production and optimization for cryo-EM, X-ray
crystallography and SAXS studies, structures determination and interpretation. In parallel She/He will
conduct functional biochemical assays (chaperones and proteases) to demonstrate the role of the newly
identified quality control machineries.
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