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Project summary:

Gene transcription is an integration point for numerous stimuli, it conditions its normal or pathological
development. Like most cellular functions, transcription is regulated by the ubiquitin system, which consists
of the reversible addition of ubiquitin groups to proteins and can modulate their properties. This system is
orchestrated by the antagonistic activities of more than 600 ubiquitin ligases and 100 deubiquitinases (DUBs).
DUBs are of particular interestas a source of therapeutic targets: theirderegulation is characteristic of certain
cancers and they can be chemically inhibited. However, the ubiquitin system is complex, involves
interconnected signalling mechanisms, with numerous substrates and partners per DUB. Yet, the specific
impact of each DUB is challenging to decipher.

The general aim of the project is to identify DUBs with a direct role in transcription and characterise their
modes of action, in human cells. Ultimately, an original large-scale genetic screen with high temporal
resolutions will be implemented. The specific goal of this M2 internship isto set up the molecular and cellular
tools necessary for this genetic screen.The studentwill work on 2-3 selected DUB genes (such as USP36, USP7,
BAP1, previously involved in transcriptional regulation) and generate cells to achieve theirrapid and inducible
repression, using a recently developed CRISPR/Cas9-based system. This includes design and cloning of guide
RNAs, establishment of cell lines, validation and optimisation of the system. In parallel, the student will
implement a method to monitor global levels of transcription ina cell, by imaging the incorporation of a uridine
analogue into nascent RNA transcripts.

This internship is a pilot project, as part of the launch of a new research theme in the laboratory. The results
generated will serve as a foundation to implement a screen applied to all nuclear DUBs. The student will be
exposed to a variety of technologies, building on the team's expertise in molecular engineering, cellular
imaging, DUBs and transcription.
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