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Project description:  

Aquaculture production is increasing as food security becomes one of the main concerns for a growing population which 
increasingly requires more fish in their diet. Successful aquaculture relies in domestication, which in fish is very recent 
compared to birds and mammals. Fish depend upon their environment to trigger the different steps of their reproductive 
cycle, particularly oogenesis, affecting both oocyte quality and embryo developmental success. Global epigenetic changes 
occurring during embryogenesis are also influenced by the rearing environment, and the farm environment is known to 
cause large phenotypic and epigenetic changes. Epigenetic modifications can regulate gene expression without altering 
the DNA sequence. In mammals there is a reprogramming of DNA methylation during embryogenesis, but in some fishes 
it seems to be different, although it has only been studied in a few species to date.  

While in zebrafish DNA methylation does not undergo extensive erasure in embryos immediately after fertilisation, in 
medaka reprogramming seems to be similar to mammals, and our work suggests that in Atlantic salmon a small proportion 
of epigenetic changes caused by the rearing environment can be transmitted to the offspring. These data suggest that it 
might be possible to manipulate the rearing environment to control fish development and potentially embryo quality 
through epigenetic modifications, an option still underexplored in aquaculture. Moreover, if the epigenetic changes are 
passed to the next generation, epigenetic programming could establish an “environmental memory” during development 
to enhance adaptation to the farm environment and improve domestication.  

The main aim of this project is to identify epigenetic markers related to embryo quality and development which could be 
used to develop fish strains better adapted to live in captivity. For this, the student will develop a multidisciplinary project 
which will combine an experimental approach with methods on embryology and molecular biology (gene expression and 
epigenomics) using zebrafish and tilapia to assess the role of temperature changes development in determining embryo 
quality and its molecular basis. Specific training will be provided in fish husbandry and experimental design as well 
methods in embryology, DNA/RNA extraction, Next Generation Sequencing and Bioinformatics. 


