
Post Doctoral position in cyto-genotoxicity of tritiated and untritiated particles 
 

Offer type: Job  

Contract: temporary – POST-DOC 

Salary: Salary range: ≥ 25,000 and < 35,000€ annual gross 

Employer: Aix-Marseille Université 

Workplace: Marseille for the first 9 months (expenses covered) then CEA SACLAY in Gif sur Yvette for the rest of the contract  

Research areas: Biology, Genetic toxicology, human health – Molecular and cellular biology  

Application deadline: November 15
th

, 2019  

Mission:  

 

This is an 18-month post-doctoral contract starting on January 1
st
, 2020. The candidate will carry out studies on the cytotoxicity/genotoxicity of 

cement and tritiated steel particles in human lung models in the frame of the European H2020 TRANSAT (TRANSversal Actions for Tritium) project.  

http://transat-h2020.eu 

This project is collaborative and multidisciplinary, where physicists, chemists and biologists work together. 

The candidate will be based in Marseille and then in Saclay and will be in charge of a collaborative work between the CEA and the 

Biogenotoxicology, Human Health & Environment team of IMBE (Institut Méditerranéen de Biodiversité et d'Ecologie marine et continentale - UMR 

CNRS 7263 - IRD 237). 

 

Project content: 

The mission entrusted to the candidate is part of the work package 3 of the European project TRANSAT. Launched in September 2017, the 

European Horizon 2020 TRANSAT project will last 48 months with a total budget of nearly 4 million euros. Coordinated by the CEA, it brings 

together 18 partners from 8 European countries: 12 research organisations (CEA, CIEMAT, DH PHE, ENEA, IFIN HH, IIT, INFPR, IRSN, JSI, KIT, SCK-

CEN, UKAEA), 4 universities (AMU, CORIA/URN, UNIPV, UOP), 1 private company (RATEN) and 1 SME (LGI). 

 

The goal of work package 3 is to improve knowledge in the fields of radiobiology, dosimetry, radiotoxicology, genotoxicology and ecotoxicology, 

as well as the environment fate in the in case of contamination by tritiated products. 

In the nuclear field, tritium can be released to the atmosphere as gaseous tritium or tritiated water. Some of the tritium released can then be 

transformed into organically bound tritium (OBT). The radiotoxicological consequences of contamination by tritiated water or organically bound 

tritium in animals or cells have only been identified at high concentrations of tritium. 

In addition, epidemiological studies have shown that tritium-related doses have not been specifically assessed in workers exposed to tritium, 

among other exposures. Therefore, these studies provide only a weak indication of the health risks associated with tritium exposure. 

During the dismantling of nuclear installations, operations are aimed at removing or eliminating any tritiated material. These operations generate 

fine airborne dust, including aerosols. It is proposed here to study the consequences of the releasing of these tritiated particles in terms of 

radiotoxicology and ecotoxicology. The cross-section materials will be stainless steel and cement. The results of this project will help radiation 

protection authorities, the IAEA and other nuclear safety advisory bodies to more accurately assess the radiobiology, dosimetry, genotoxicology 

and ecotoxicology of tritiated particles. 

 

 

In this context, the candidate will be responsible for the following tasks: 

1/ Study of the radiotoxicology of tritiated products: toxicity, genotoxicity and behavior of tritiated particles in human lung models  

- Use of two in vitro models: the immortalized cell line BEAS-2B and the 3D cell model of the human respiratory tract epithelium MucilAir® to 

study the contribution of chemical and radiological stress through the use of tritiated and untritiated particles 

- Assessment of short- and long-term effects (2 hours - 28 days) and reversibility of toxic effects after acute exposure 

- Assessment of the behavior of tritiated particles in the pulmonary model MucilAir® (i.e., release of tritium by particles in pulmonary mucus and 

transfer of tritium through the pulmonary epithelial barrier in kinetic mode) 

- Definition of the cytotoxic mechanisms using a combination of tests including cytotoxicity (metabolism, epithelial integrity, pro-inflammatory 

response), clonogenicity (cloning efficiency) and oxidative stress (e.g. GSH/GSSG ratio) tests. 

- Assessment of genotoxic hazards (primary lesions and chromosomal damage) by standard genetic toxicology methods (comet and micronucleus 

tests using centromeric probes or anti-kinetochore staining), if possible measurements of epigenetic changes (DNA methylation, chromatin 

profiling, microRNA content) involved in DNA regulation, 

 

2/Project technical management (planning and implementation of experiments, synthesis of results, missions to partners)  

3/Presentation of the results (meetings, congresses)  

4/Manuscripts drafting  

 

Candidates profile:  

Knowledge in cellular toxicology, cytogenotoxicity and cell biology - very good experience in cell culture, knowledge of the MucilAir® model 

would be appreciated  

Experience in particle handling and exposure of cells to particles  

Experience in writing publications  

Qualities: autonomy, scientific rigor, ability to work in a team and communicate, interest for multidisciplinary programs, fluency in English and 

willingness to enroll in two different laboratories 

 

To apply to this position:  

Please send your application by mail only (CV, cover letter and two letters of recommendation) to T. Orsière and V. Malard. 

thierry.orsiere@imbe.fr 

veronique.malard@cea.fr 

 

 

Keywords: particles, toxicology, genotoxicity, cell culture, lung 
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