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PROJECT TITLE AND SUMMARY:

Effects of PFAS Exposure on the Gene Expression of Inflammatory and Oxidative Stress Markers — An In Vitro Study Using Caco-2 Cells

Per- and polyfluoroalkyl substances (PFAS) constitute a large family of exclusively anthropogenic chemicals. The presence of strong covalent C-F bonds, which provide attractive chemical stability for industrial applications, also makes them highly persistent in the environment—hence their nickname "forever chemicals."
PFAS are part of the exposome, the totality of exposures an organism experiences throughout its life. These molecules are indeed found in many everyday objects, the atmosphere, food, and drinking water. Biomonitoring studies conducted in Europe have demonstrated their presence in the blood of the majority of samples. Epidemiologists have identified probable links between PFAS exposure and various alterations in biological functions, particularly inflammatory responses. Several thousand types of PFAS have been cataloged, making it difficult to understand the mechanisms associated with them.
In this context, we aim to investigate, using Caco-2 cells (human cell line exhibiting an enterocyte phenotype), the effects of exposure to three PFAS quantified in drinking water from the Berre-Fos industrial zone (PFPeA, PFHxA, and PFOS) on the expression of genes involved in inflammation (e.g., IL1-β, TNFα, IL-6, TGFβ, IL8) and oxidative stress (SOD2, CAT, GPx). Other genes of interest, such as those involved in detoxification (e.g., AhR, CYP1A1) and markers of membrane integrity (CLDN-1, CLDN-3), may also be studied.
The PFAS will be tested individually and as a ternary mixture at low, medium, and high serum concentrations reported in the literature.
This Master 2 project is part of the MATISSE initiative (Multi-scAle conTamInation Study in induStrial arEas), which aims to study PFAS contamination in industrial environments, particularly in the Berre-Fos area.

HOST UNIT: 
Mediterranean Institute of biodiversity and ecology (IMBE UMR7263)  

MAIN ACTIVITIES:
· Cell culture and exposure
· qRT-PCR analyses
· Statistical treatment of data

EXPECTED SKILLS:
Knowledge in toxicology, biology, and statistical data processing







INDEMNISATION:
-  about 600 € / month

CONTACT: Dr Pierre-Henri VILLARD

Tél . : 	 04 91 83 56 38
email : pierre.villard@univ-amu.fr

Organization: IMBE
Location: Marseille (School of Pharmacy)
Duration: 4 months/6months
Dates :	From January to July 2026		
Level : Master 1 or Master 2
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