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Objectives. Gammarids are key animal sentinels for in situ ecotoxicological biomonitoring of fresh 

water. Molecular biomarkers representative of key physiological parameters may be defined for gaining 

insights into the response of organisms to toxicants and measuring the anthropogenic impact in the 

environment. Recently, proteogenomics, a novel approach intimately combining next-generation 

sequencing and proteomic methodologies, has emerged as a straightforward strategy for discovering 

relevant proteins in non-model organisms. This opens the possibility to analyze the molecular players 

from any amphipod, and even to investigate its microbiota and parasites.   

Methods. We sequenced the transcriptomes of a male and a female for seven different taxonomical 

groups: Gammarus fossarum A, G. fossarum B, G. fossarum C, Gammarus wautieri, Gammarus pulex, 

Echinogammarus berilloni and Echinogammarus marinus. These taxa were chosen to explore the 

molecular diversity of transcribed genes of genotyped individuals from these groups. Transcriptomes 

were de novo assembled and annotated. We optimized the de novo assembly strategy and constructed 

an impressive collection of protein sequences for these fourteen gammarids that can be used for 

interpreting proteomics data. In parallel, we recorded shotgun proteomics data on more than a hundred 

gammarid individuals to explore several key questions. We also developed several pipelines to 

investigate their proteogenomes and their microbiota. 

Results. For example, we analysed two regional Gammarus pulex populations to characterize the 

potential proteome divergence induced in one site by natural bioavailable Cadmium contamination 

compared to a non-contaminated site. We have shown that the intra-population proteome variability of 

long-term exposed G. pulex was inflated relatively to the non-contaminated population. While 

remaining a challenge for such organisms with not yet sequenced genomes, taking into account intra-

population variability is important to better define the molecular players induced by toxic stress in a 

comparative field proteomics approach. 

Conclusion. The fourteen RNA-seq derived protein sequence databases proposed here are an important 

resource for proteogenomics on these non-model organisms. This work illustrates the relevance of omics 

for development of multiplexed biomarkers. Interestingly, the tools and strategies developed in this 

project are transposable to any amphipod. 

 


