
GENESIS  
The role of genetic diversity and phenotypic 
plasticity in adaptations to changing environments: 
a genomic analysis of a biological invasion  

     CONTEXT and CHALLENGES 
A central theme in evolutionary biology and conservation biology 
alike is the process of adaptation to changing environmental 
conditions. Theoretically under such circumstances both genetic 
variation and phenotypic plasticity can maintain the fitness of 
populations. Although empirical studies have confirmed some 
important theoretical predictions regarding the impact of 
population size on neutral genetic variation it remains poorly 
understood how for example small population size affects the 
long-term survival of real populations. Two major questions 
remain unanswered: Are low levels of neutral variation indicative 
of low adaptive potential to future change in environmental 
conditions? What is the role of phenotypic plasticity in the 
response to environmental challenges? 
 
Biological invasions as model systems are well suited to address 
fundamental ecological and evolutionary questions since they 
represent a natural translocation experiment over multiple 
generations.   
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The topmouth gudgeon Pseudorasbora parva, an highly 
invasive freshwater fish in Europe and native to East Asia was 
selected  as a biological model 
 

       OBJECTIVES and METHODS 
The aim of the proposed project is to address a central question 
in Conservation Biology: what is the role of genetic diversity and 
phenotypic plasticity in adapting to changing environmental 
conditions? This will be achieved by an integrated approach 
using state-of-the-art genomic approach in combination with an 
experimental investigation of ecologically significant traits 
(growth, maturation, fecundity) trophic niche, morphology, and 
reproductive behaviour. 
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    STRENGTHS 
 

One central strength of Genesis is to characterise the biological 
underpinning of species adaptative response to environmental 
change by looking at the gene, individual and population levels 
as well as historical demographic levels. GENESIS has also a clear 
European and even global due to the extent of the invasion. P. 
parva is on the list of the ten worst invasive species in Europe 
and has been subject to a change of the UK legislation due to the 
serious fungal infectious pathogen it carries. 
 
Setting up a genomic database linked to demographic and 
environmental data that will serve as a basis for other 
researchers to answer pertinent questions about adaptation. The 
data generated by GENESIS will be made available at the end of 
the project.  
 

    SCIENTIFIC PRODUCTION 
Fletcher D.H et al. (2015) The role of genetic lineages in 
 predicting climate suitability for invasive species. Global 
 Ecology and Biogeography (under review). 
 
Hardouin E. et al. (2015) Is biological invasion success 
 constrained by historical genetic patterns among native 
 populations? Molecular Ecology (under review). 
 
Gozlan R.E. (2015) Native drivers of life history traits are lost 
 during the invasion process of a non-native fish. Diversity 
 and Distribution (under  review). 
 

     PERSPECTIVE 
 - Data produced by Genesis will allow a strong scientific basis 
 for biodiversity conservation policies in a context of climate 
 change. 
 

 -  The applied outputs will also serve GO’s and NGO’s involved 
 in conservation and fisheries management. The cost of 
invasive  species in Europe on ecosystem services alone is 
estimated  annually at €12 billions. 
 

 - The technical and expert knowledge acquired by the couple 
 of GENESIS PhD students on the subject of conservation under 
 environmental change, will set them to be highly employable 
 by Academic but also governmental European Institutes. 
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