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	Contexte socioéconomique et scientifique : 

Generally genotoxic carcinogens interact directly with DNA and generate mutations of different types. These alterations can be detected using a battery of in vitro and in vivo tests with mainly OECD guidelines. However, it is estimated that 10 to 20% of human carcinogens (IARC Class 1) act according to non-genotoxic mechanisms. However, unlike genotoxic agents, NGTxC compounds are poorly considered by current testing strategies. In addition, unlike genotoxic carcinogens, the molecular mechanisms of toxicity of NGTxC are varied and generally act by secondary mechanisms that do not involve direct interaction with DNA. To date, there is no OECD-approved in vitro screening method for NGTxC chemical molecules, and it is likely that many chemicals with NGTxC potential remain unidentified. In addition, although some indicators may alert to the potential of NGTxC, there are no specific guidelines for NGTxC identification. Given the wide variety of mechanisms associated with NGTxC, it is therefore essential to identify screening strategies to assess relevant mechanisms and early key events in order to generate appropriate hazard characterization. Since a positive result in a given trial does not necessarily indicate a potential capacity of NGTxC, it is also clear that an integrated testing strategy is needed to combine and evaluate a battery of results in vitro.



	Hypothèses et questions posées : 
To date, there are no strategies for the identification or characterization of non-genotoxic carcinogenic compounds based solely on an in vitro approach. Indeed, the molecular and cellular mechanisms that contribute to non-genotoxic carcinogenicity are many and varied. Thus, it is therefore essential to identify screening strategies to assess relevant mechanisms and early key events in order to generate appropriate hazard characterization. Given that a single test cannot detect all NGTxC, it is clear that an integrated in vitro testing strategy is needed to combine all the results and decide on the carcinogenic potential. This project will therefore aim to identify relevant in vitro endpoints using high-throughput approaches and validated with chemicals known as NGTxC. These endpoints can then be useful for predicting potential NGTxC activity of other compounds. The use of a combination of high-throughput in vitro approaches to identify key molecular pathways in NGTxC activity will provide a better understanding of the mechanisms of action involved in these responses. In addition, the information generated in the project will be useful in generating a battery of in vitro tests that could contribute to the prediction and hazard assessment of NGTxC compounds.



	Grandes étapes de la thèse (env. 12 lignes) : 

- Generate specific response profiles of NGTxC reference compounds using a series of markers using an approach based on High Content Analysis (HCA) cellular imaging.
- Generate specific profiles of cellular responses at the mRNA level of NGTxC reference compounds using a high-throughput transcriptomic approach.
- Use statistical approaches to high-throughput data to generate specific profiles of NGTxC compounds, or classes of these compounds depending on the mechanism, that could be used to predict the non-genotoxic carcinogenic potential of chemical compounds. The key endpoints identified by this statistical approach will be selected to propose a battery of tests for the evaluation of the danger of NGTxC.

- Use the battery of tests identified in the previous step to screen a library of compounds for NGTxC activity.

	Compétences scientifiques et techniques requises par le candidat (2 lignes) :
Master 2 in Cellular Biology.  Experience in Toxicology, and Cell Culture would be a plus
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This thesis will be carried out in the context of the European project PARC
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