Acute, subchronic and multigenerational toxic effects of pesticides in marine organisms
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[bookmark: _GoBack]France is Europe's leading user of agrochemical substances. Their intensive use, coupled with their various transfer routes within each catchment area, mean that numerous pesticides end up in coastal waters, and particularly in shellfish farming zones. In view of the known toxicity of a number of pesticides, their presence represents an environmental hazard. It is hence important to determine the effects of pesticides at environmental concentrations on marine organisms. This is further justified by the fact that among the 45 dangerous substances identified by the EU Water Framework Directive, 42% are pesticides. 
Marine organisms are exposed to pollution by different routes. Depending on their bioecological characteristics and substance properties. They can uptake pollutants from the sediment, the water column (dissolved and particulate fraction) and the trophic resource. The latter exposure route is particularly involved in the bioamplification of pollutants across trophic networks. However, this route of exposure has not been well investigated up to now. In bivalves, trophic transfer of chemical pollutants can occur via filter feeding activity of contaminated phytoplankton. Phytoplankton can be a vector of chemical contamination. Because it is a primary producer, it is also a biological model of choice to assess the impacts of chemical pollution on both the structure and functioning of marine ecosystems. 
These last years, our research contributed to a better knowledge on the occurrence of pesticides in coastal water, identifying the substances the more frequently detected and their concentration range in different oyster production area. Bivalve and phytoplankton bioassays were used for the toxicity screening of some of these molecules. In the case of microalgae, we also studied the toxicity of binary mixtures of pesticides, highlighting the possibility for both synergistic and antagonistic effects. 
In both organisms we also investigated subchronic and multigenerational effects of pesticides. In the chlorophyta Tetraselmis sueccica, a chronic exposure to diuron for more than 20 generations resulted in the acquisition of a resistance to the herbicide that could be associated to both a mutation in the psbA gene and epigenetic modifications. In the oyster, the herbicide diuron was demonstrated to have both genetic and epigenetic effects on both exposed genitors and their offspring. These molecular effects could explain some of the negative physiological impacts we observed.   


