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Introduction and objectives

 No effect for a shorter duration (14d).

 In gammarids from various reference sites, DNA methylation level varies from 0.59% to 1.38%.  Total genomic DNA methylation is sensitive to natural and chemical stresses but taking into account the kinetics of response to environmental stress seems to be important to interpret methylation level as a marker of stress.  Further field experiments will be carried out in order to investigate the possible application of genomic cytosine methylation level as a stress marker.  In complement, transgenerational experiments after a parental exposure are currently in progress for studying the potential transfer of this molecular mark of stress through the offspring.  After 1 month of Cd exposure a non significant hypermethylation trend occurs.

 Similar modulations were observed in rat liver [START_REF] Takiguchi | Effects of cadmium on DNA-(Cytosine-5) methyltransferase activity and DNA methylation status during cadmium-induced cellular transformation[END_REF], human cells [START_REF] Huang | Global DNA hypomethylation, rather than reactive oxygen species (ROS), a potential facilitator of cadmium-stimulated K562 cell proliferation[END_REF]Jiang et al., 2008) and gastropod hepatopancreas [START_REF] Nica | High-level dietary cadium exposure is associated with global DNA hypermethylation in the gastropod hepatopancreas[END_REF].

Mechanistic hypothesis [START_REF] Takiguchi | Effects of cadmium on DNA-(Cytosine-5) methyltransferase activity and DNA methylation status during cadmium-induced cellular transformation[END_REF] DNA methyltransferase inhibition due to Cd  early hypomethylation Then, compensatory effect after a long Cd exposure time  late hypermethylation

②

  In the context of global change, understanding species response to environmental stressors is a major issue.  In the last decades, epigenetic modifications of genomic DNA have been highlighted as an environment-sensitive pathway, reversible and potentially transmitted between generations.  The aim of this study is to explore natural and environment-induced modulations of the global genomic cytosine methylation levels in the ecologically relevant freshwater species Gammarus fossarum following 3 steps: ① Optimization of a DNA extraction protocol & assessment of the natural variability of the genomic cytosine methylation level ② Measurement of effect of two environmental stressors i.e. temperature and starvation ③ Measurement of effect of a chemical stressor i.e cadmium Effect of temperature and starvation Temperature Gammarids from Cress population exposed in the laboratory  1 month starvation results in a higher DNA methylation level.



  After 14 days of Cd exposure, gammarids show a lower DNA methylation level than in control.