Employer :
IRSN's missions are divided into three areas of competence: nuclear safety; defense, security and non-proliferation; environmental health. The Health and Environment Pole gathers two departments. The first, dedicated to health, is for medical, health and emergency purposes; the second deals with issues related to the environment, its monitoring and radioactive waste. Within the Health Directorate and the Dosimetry Research Division (SDOS), the Laboratory for Micro-Irradiation, Metrology and Neutron Dosimetry (LMDN) has the MIRCOM micro-irradiation platform, which offers the possibility to deliver a predetermined number of ions of defined characteristic (type and energy) in a specific zone of cells, of the nucleus or of the cytoplasm, with a spatial resolution of the order of a micrometer. This platform thus makes it possible to study the links between the initial subcellular damage, linked to the transfer of energy from ionizing radiation at the cellular level, and their early and later biological effects.

Website :

LMDN :

https://www.irsn.fr/EN/Research/Research-organisation/Research-units/human-radiation-protection-unit/LMDN/Pages/laboratory-neutron-metrology-dosimetry.aspx
MIRCOM plateform: 

https://www.irsn.fr/FR/Larecherche/outils-scientifiques/installations-moyens-experimentaux/microfaisceau-mircom/Pages/default.aspx
Research project title :

Development of a microfluidic system for the micro-irradiation of non-adherent cells and multicellular organisms. Application to the study of the effects of ionizing radiation on Parkinson's disease.
Description of the position to be filled :
The proposed post-doctoral subject is integrated in the context of optimizing the micro-irradiation of biological samples on the MIRCOM microbeam. Equipped with a horizontal beam line, the microbeam allows the targeting of adherent cells, such as fibroblasts or endothelial cells, for example. However, irradiation of other types of samples such as non-adherent cells or multicellular organisms can become complex due to difficulties in immobilizing the sample. In order to expand MIRCOM's micro-irradiation possibilities, a microfluidic system will be developed, allowing immobilization of several types of samples while maintaining rapid and repeatable micro-irradiation.

The proposed position is an 18-month postdoctoral contract, aimed at designing and implementing such a microfluidic system, for the irradiation of microscopic multicellular organisms such as the nematode worm Caenorhabditis elegans and non-adherent cells. This system will then be applied to the study of the effects of ionizing radiation on Parkinson's disease. Indeed, the mechanisms of induction of Parkinson's disease are not fully understood, but studies indicate that there may be an increased risk of this disease during exposure to ionizing radiation.
Experimental approach
Microfluidic system. The work of the post-doctoral fellow will consist first of all in developing a microfluidic system adapted to the MIRCOM microbeam, which can be based on existing systems (Keil et al., 2017; Buonanno et al, 2013; Suzuki et al., 2018; Garty et al., 2011). She (he) will propose a tool having sufficient versatility to allow the treatment of multicellular organisms such as C. elegans or non-adherent cells.

The candidate will then need to perform a careful characterization of energy deposition and precision of microbeam targeting, while verifying that the microfluidic system does not affect the physiology of worms or cells. The number of ions passing through the ultra-thin microfluidic chip will be evaluated using the CR-39 ion trace detector placed under the microfluidic chip. This detector will allow the measurement of the diffusion of the ion beam, due to the passage of ions in the different layers of materials before reaching the biological sample. The compatibility of this system with the normal maintenance of physiological functions of biological samples will be evaluated by analyzing specific behaviors of dopaminergic neurons such as feeding or chemotaxis behaviors on the one hand, and cell survival on the other hand.
Irradiation of C. elegans. The candidate will then be asked to test the performance of the microfluidic system on C. elegans as part of a specific study of the effects of ionizing radiation on Parkinson's disease. This disease involves a progressive degeneration of dopaminergic neurons, in an area of ​​the brain linked to voluntary motor functions.

C. elegans has 8 dopaminergic neurons, which will be specifically targeted using the microbeam. The candidate will propose to carry out different measurements in order to analyze the effect of ionizing radiation on these dopaminergic neurons (for example the analysis of mitochondrial dysfunction and of the proteins involved in the disease, of the survival of dopaminergic neurons, dopaminergic behaviors such as basal slowing down of eating behavior or chemotaxis). These measurements will be performed over a range of low to high energy deposition, in order to compare the effects of low and high doses. This work should result in at least two publications in peer-reviewed journals.

Candidate profile :
Education: Doctorate in Biology, Bioengineering or Biomechanics.

Required skills: The candidate should have strong skills in the field of microfluidics. General knowledge in biology, molecular biology, neurology will be appreciated.

Required qualities: autonomy and rigor, analytical and synthesis skills, ability to work on multidisciplinary subjects, creativity, writing and oral presentation skills, fluency in English, team spirit.
Transmission of applications:

Send a CV, a cover letter and two letters of recommendation to Christelle ADAM-GUILLERMIN (christelle.adam-guillermin@irsn.fr), 04.42.19.94.01

IRSN / PSE SANTE / SDOS / LMDN, Bat 159, p.108, BP3, 13115 Saint Paul Lez Durance cedex

Place of work :

The work will be carried out on the CEA site in Cadarache (Bouches du Rhône). Some trips will be expected in France and abroad.

Planned start date:

01/04/2021.

