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Project summary:

The stability of our genome is ensured by the action of DNA repair pathways, including the base excision repair (BER) pathway
that localizes and eliminates damaged DNA bases caused notably by exposure to oxidizing or alkylating agents, but also several
chemotherapeutic drugs used in cancer therapy. Repair of this type of damage requires the activity of DNA glycosylases (including
NTH1) that remove the damaged bases and create a single-strand break at the site of the lesion. This in turn leads to the
recruitment of PARP1 and the stimulation of its PARylation activity, which regulate downstream events and notably de novo DNA
synthesis. DNA repair processes are highly regulated in time and space, to ensure a timely, step-by-step processing of DNA damage
and to minimize the accumulation of toxic byproducts. Numerous studies have revealed the importance of PTMs and PPIs for the
repair of DNA double-strand breaks and UV-induced pyrimidine dimers, but little is known so far regarding the post-translational
regulation of repair factors involved in the BER pathway. To better characterize the events regulating the initial and intermediate
steps of the BER pathway, our first objective is to use mass spectrometry-based proteomics to identify and map the PTMs and
interacting partners of key enzymes from this pathway in response to oxidative stress. Secondly, we will use functional assays to
characterize the role of the identified partners and PTMs in regulating the BER activity. This work will provide deeper insights into
the regulation of the BER pathway and, we hope, contribute to the identification of novel targets for cancer therapy.
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Student role:

The PhD student will employ molecular and cell biology techniques to analyze cellular processes. Protein biochemistry approaches,
such as western-blots, pulldowns, biochemical assays, and mass spectrometry, will be essential to the study. The student will also
utilize advanced imaging methods, including confocal and super-resolution microscopy, to investigate cellular processes. In
addition, large-scale data analysis and bioinformatics tools will be applied.

Skills & Qualifications:

Candidates should be highly motivated, hold a Master’s degree, and have an excellent academic record. A basic training in biology
is required, along with experience in a laboratory environment.

Expertise in molecular and cell biology techniques, protein biochemistry, or advanced imaging methods would be an asset.
Additionally, knowledge of DNA repair mechanisms and genome stability is highly desirable.
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