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Research team abstract  
Our goal is to increase the knowledge about the development and functions of the human placenta in order to improve 
early detection of the main pathologies of pregnancy associated with placental dysfunction. Our research is focused on 
studying the development of the chorionic villus of the human placenta and its functions, which evolve throughout 
pregnancy. We are particularly studying the impact of a physiological or pathological environment on the integrity and 
exchange and hormonal functions of this human chorionic villus. One of the axes developed in the laboratory is the study 
of major environmental pollutants in the disruption of placental functions. 

Post-doctoral project: 
Pollutants such as polycyclic aromatic hydrocarbons (PAH) and nanoparticles (NP) are found in this air pollution and 
represent a major risk of exposure for the pregnant woman and her child and can therefore compromise the progress of 
the pregnancy. Cerium dioxide (CeO2) NPs, or nanocerium, are new pollutants used for the interesting catalytic properties 
that the nanoscale gives them. Since 2000s nanocerium are systematically added to diesel fuels (EnvirOx), and therefore 
end up in ambient pollution. However, exposure to nanocerium is rarely individual. Molecules such as PAHs from the same 
sources of pollution (diesel, cigarettes, etc.) have the ability to adsorb on their surface. Benzo-a-pyrene (BaP), the 
prototype of PAHs, is currently classified as carcinogenic, mutagenic and reprotoxic for humans (source IARC). The health 
risk of exposure of the placenta to these pollutants together has not yet been assessed; their effects in mixtures could be 
exacerbated or diminished compared to individual exposures. 

This project aims to evaluate the effects of mixed exposures of CeO2 NPs with BaP in comparison to exposure to individual 
exposures, on human placental models from both first trimester and term. Exposure to these pollutants will be carried out 
on primary cultures of purified human cytotrophoblasts (which spontaneously differentiate into syncytiotrophoblasts) 
or/and on chorionic villi cultured as explants. The consequences of exposure to this mixture of pollutants on the 
mitochondrial homeostasis of trophoblasts will be evaluated and compared to the effects of their individual exposures.  

Implemented technics:  
- Cell culture: primary human trophoblast purification and culture; 
- Cell biology: mitochondria purification, mARN purification, immunostaining; 
- Biochemistry: western blot, enzymatic activities, spectrofluorimetry, RT-qPCR, seahorse; 
- Imaging: confocal microscopy, STED/SIM, TEM. 

Post-doctorant required qualifications  
Individuals holding a PhD in cell biology, toxicology or with related research experience are eligible. Experience in 
mitochondria is preferred but is not indispensable. 

Required documents 
- CV 
- Motivation letter 

- 2-3 referees who will be contacted directly (phone and email) 
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