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Effects of biotic and abiotic factors on the DNA methylation status in Gammarus fossarum

Introduction and objectives

 The interest of epigenetic regulation is becoming increasingly important in ecotoxicology. Among epigenetic marks, DNA methylation could be a biomarker of interest.

 The aim of this study is to investigate the measurement of genomic DNA methylation level as a possible stress biomarker in the ecologically relevant freshwater species Gammarus fossarum.

 For this, 3 steps were followed : ① Optimization of a DNA extraction protocol and evaluation of a basal level of genomic methylation in Gammarus fossarum. ② Measurement of the effect of natural factors on the genomic DNA methylation level.

③ Study of this epigenetic biomarker response to a chemical stress.

Materials and methods

Results and discussion

Conclusion ① Basal level of DNA methylation in Gammarus fossarum

Genomic DNA methylation in Gammarus fossarum ranges between 0.38% and 0.61%  Lower than in vertebrates (5-10%) but in the same range as in other invertebrates (0.1-2%).

 No influence of sex : ♀ = ♂.

 Adult gammarids > juveniles.

 Thanks to the high sensitivity of HPLC/MS-MS method, subtle variations in DNA methylation can be measured.

② Effects of natural factors on Genomic DNA methylation level Water temperature

Gammarids sampled at reference unpolluted site exposed in laboratory Gammarids exposed to 18°C for 1 month exhibit higher DNA methylation than those exposed to lower temperatures.

 No influence of temperature for shorter exposure duration.

Food starvation

 1 month starvation results in a higher DNA methylation level than in fed gammarids.

 No effect of starvation for shorter duration.  In gammarids from various reference sites, DNA methylation varies largely from 0.38% to 1.24%.  The use of the genomic DNA methylation level as a contamination biomarker in Gammarus fossarum requires further investigations since :  DNA methylation was shown to be highly sensitive to natural factors such as temperature, starvation and life history.  Chemical stress had no effect on DNA methylation level after a one-month exposure in contaminated sites. 

Origin of populations

  = The amount of methylated Cytosines/The total amount of Cytosines (methylated and unmethylated) on Toxicity Assessment (ISTA), Limeira, Brazil, 16/07/2017

caged in sites impacted by various human activities

  

						 High variability in
						DNA methylation level
						among reference sites
						0.59% to 1.24%.
	Site	T°C	Conductivity (μS.cm -1 )	pH	Land use
	Mandorne (reference) St Jean d'Ardières Bourbre	8.4°C 7.7°C 9.2°C	367 238 589	8.5 8.1 8.2 Crop growing & urban Natural forest Wineyard	 After 7 days and 1 month of caging, no significant effect of chemical stress on DNA methylation was shown.
	Turdine	7.9°C	420	8.6	Urban & industrial

Gammarids from the same genetic line collected at various reference sites showing different chemical and physical characteristics ③ Response to various chemical stress Gammarids sampled at a reference unpolluted station were