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Summary 

The European Society of Evolutionary Biology (ESEB) conference is a biyearly event of large 
proportions organized by the European Society of Evolutionary Biology. It gathers European and 
non European scientists from different fields of biology, including population ecology, 
evolutionary biology and genetics. The ESEB commonly attracts between 1000 and 1300 
participants.  

The ESEB 2011 received 1023 submissions for posters and abstracts distributed in 30 symposia 
and 1 general session. Of these 337 slots were dedicated to talks (including 8 plenaries and 66 
invited speakers). About 500 submissions were presented as a "regular" posters. The remaining 
200 contributions were in the form of "essence posters" (summary mini-posters). Submissions 
were received from 40 countries across the globe, including US, Australia, China and Japan.  

The Evolutionary Ecological Genomics symposium attracted the highest number of applications 
together with the general session in the entire conference. This suggests that a large community 
of scientists was interested in the topic we opened for discussion and that evolutionary ecological 
genomics is a topic that many research groups are either going toward or already addressing. 
Among the >100 applications we received, 17 were selected for a talk and the remaining >80 
were presented as regular or essence posters. The symposium was closed by a plenary discussion 
that set the pace for the future developments in the field of evolutionary ecological genomics. 
Between 200 and 300 participants attended the symposium. Young investigators were actively 
involved in discussion and given the chance to present their work. The poster sessions were 
actively attended and lively discussions took place throughout the conference.  

The symposium on Evolutionary Ecological Genomics was most appreciated by renown 
scientists as well as by young investigators. Participants found the scientific content of the 
symposium sound and stimulating, and the atmosphere encouraging new collaborations and 
constructive discussion. We were congratulated on the timely presentation and discussion of a 
highly debated topic in modern biology. It was a complete success! The most relevant 
contributions as well as invited contributions from top scientists in the field of evolutionary 
ecological genomics will be collected in a special issue that will be published in Molecular 
Ecology.  
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Final program of the event. The Evolutionary Ecological Symposium (sy 21) was held on Sunday 21st and Monday 22nd of August  in the lecture 
hall N6. 
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Description of the scientific content of the Evolutionary Ecological Genomics symposium  

The European Society of Evolutionary Biology (ESEB) is among the largest societies in Europe 
and organizes biyearly conferences that attracts scientists from all over the world. The ESEB 
2011 was held in the historical town of Tuebingen, Germany, where the University has a long 
tradition in the field of evolutionary biology. The conference attracted representatives from >40 
countries, including US, Canada, Japan and China. The conference was divided in symposia 
organized by the scientific community on a voluntary basis. Call for symposia generally open 
one year before the actual conference and symposia are chosen on the scientific quality and 
innovation of the topic open for discussion. The selection of the symposia is decided by the 
scientific committee of the ESEB society, composed of renown scientists in different fields of 
Biology. In the ESEB 2011 there were 30 parallel symposia, including the general session, and a 
total of 1023 attendees.   

The symposium on evolutionary ecological genomics received the largest consensus from the 
scientific committee for the timely presentation of a highly debated topic in evolutionary 
biology. It also received the largest number of applications together with the general session, 
once again confirming the general interest of the scientific community in the proposed topic. The 
symposium ran throughout 2 entire afternoons, each divided in two sessions. Each session was 
lead by a renown scientist in the field of ecological evolutionary genomics. Our keynote speakers 
were (in order of presentation):  

1) Michael Pfrender is interested in a broad range of topics in the area of evolutionary and 
ecological genomics. These topics range from detailed investigation of the molecular 
genetic basis of adaptive traits and phenotypic plasticity, to the relationship between 
genetic diversity and ecosystem function. He is particularly interested in the relationship 
between short-term organismal responses to environmental stresses and long-term 
adaptive changes in novel environments. Michael Pfrender has contributed together with 
John Colbourne to promote the waterflea Daphnia as the model system in environmental 
and ecological genomics.  

2) Catherine Peichel is interested in identifying the genetic and molecular mechanisms that 
underlie evolutionary processes. For her research she uses the model system threespine 
stickleback (Gasterosteus aculeatus). These fish have evolved incredible diversity in 
their behaviors, morphologies and life histories in a relatively short evolutionary time 
scale. Current research in the Peichel Lab is aimed toward understanding the genetic 
basis for reproductive isolation, the evolution of morphological, behavioral, and life 
history traits, and the evolution of sex chromosomes. Catherine Peichel has an impressive 
record of publications in top scientific journals.  

3) Ilkka Hasnki is the director of the Metapopulation Research Group (MRG) at the 
University of Helsinki. His research focuses on the biology of species inhabiting 
fragmented landscapes. The strength of his research is the ability to combine ecological, 
molecular, computational, and theoretical approaches to answer question of central 
relevance in biology and evolution. Ilkka Hanksi and his group have been awarded the 
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position of Centre-of-Excellence in research by the Academy of Finland for 3 terms of 5 
years: 2000-2005 2006-2011 and 2012-2017. Ilkka Hanski received the Crafoord Price in 
Biosciences in 2011. 

4) Hopi Hoekstra’s research focuses on understanding how variation is generated and 
maintained in natural populations. Her research interests range from population genetic to 
evolution and development and ecological speciation in vertebrates. For her research, she 
uses an integrative approach combining molecular genetics techniques, theoretical 
modeling, experimental tests, breeding studies and fieldwork. She uses as model systems 
natural populations of rodents. Hopi Hoekstra is a world renown scientist with an 
impressive record of publications in top scientific journals such as Science, MBE, 
Evolution, TREE, and Current Biology. 

 

Our keynote speakers are the excellence in their field. In addition, the other speakers of the 
symposium were selected based on the excellence of their study in evolutionary ecological 
genomics and for the innovative aspects they presented. This guaranteed the excellence of the 
symposium.   

Talks selected for oral presentation in the Evolutionary Ecological Genomics symposium were 
carefully chosen to give equal attention to a wide range of organisms and approaches. In addition 
special attention was taken in mixing the talks in every session so that research both in genetic 
model and non model species was presented. This formula attracted interest from a large 
audience and stimulated an animated conclusive discussion on the future developments of the 
field of evolutionary ecological genomics.  
 
The first afternoon sessions were opened by Michael Pfrender and Ilkka Hanski. Michael 
Pfrender introduced the new emerging environmental model system, the waterflea Daphnia. The 
waterflea is a renown ecological model system with growing functional genomic tools. With the 
available genome sequence of one of the Daphnia species, D. pulex, and the wide ecological 
background available for several Daphnia species, the genome organization and the functional 
genomics of adaptation to multiple environmental stressors are being understood. M. Pfrender 
showed how functional genomics approaches examining adaptive divergence in natural 
populations set the stage for a greater understanding of genome X environment interactions, and 
the relationship between short-term transcriptional responses and genetic adaptation to 
accommodate environmental challenges. In the same session Luisa Orsini showed how the use of 
detailed ecological and environmental data with cutting-edge genomic techniques can advance 
our understanding of adaptation in natural populations. Using a genome scan approach in space, 
time and experimental evolution trials, Orsini and coworkers showed solid evidence of selection 
at genome level under well-characterized environmental gradients in the wild and identified 
candidate genes linked to the three environmental stressors. The first afternoon session continued 
with special focus on genetic non model species for which emerging genomics tools are being 
developed. Susana Coehlo showed how the application of genomics tools to the brown alga 
Ectocarpus has helped identifying sex determination in this major eukaryotic lineage. In his 
presentation, Jens Bast dealt with a very interesting topic, the link between transposable elements 
and the persistence of asexual species. From the study of Bast and coworkers seems that 
transposable elements may be the way asexual species purge out their negative mutations and in 
this way determine their evolutionary success.  
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The second session of the afternoon was lead by Catherine Peichel. She focused on the genetic 
basis of phenotypic variation between species and on how these differences may lead to 
speciation. Her research model system is Gasterosteus aculeatus, commonly known as 
stickleback. This species has become an ideal system to identify the genetic changes that 
contribute to adaptation to new environments. An elegant application of the available genomics 
tools on sticklebacks was presented by Philine Feulner. Feulner and co workers resequenced the 
entire genome of 16 sticklebacks, evaluating structural variation of the genome within and 
between parapatric lake-stream population. The innovation of this work as well as of the work on 
the waterflea Daphnia, is the application of cutting edge genomics combined with detailed 
ecological and environmental data to natural populations. The second session of the first 
afternoon continued with focus on genetic non model species. The study present by Tonia 
Schwartz was an elegant combination of transcriptomics and physiology to understand adaptive 
stress response in natural populations of snakes. The authors demonstrated the existence of 
parallel evolution in ecotypes evolved in similar stress conditions. The study of Kim Kang Wook 
and coworkers was more oriented toward a functional genomics approach. Through extensive 
target sequencing they identify the gene responsible for melanism in Gouldian finches. The 
intriguing implication of this study is that the identified gene may be linked to incipient 
speciation in Gouldian finches. The last speaker of the session was Francesco Angeloni, that 
presented a study on inbreeding depression, a topic of central relevance for the persistence of 
populations in the wild. By comparing the change in gene expression level of several different 
families of inbred and outbred individuals of the plant genus Scabiosa, Angeloni and Ouborg 
could estimate how many genes are associated with inbreeding depression.   
 
Ilkka Hanski opened the second day of the symposium introducing a new perspective to the field 
of evolutionary ecological genomics, the importance of eco-evolutionary dynamics in complex 
population systems. His talk summarized the opportunities to combine ecological and genomic 
research in the context of long-term observational studies of natural populations and showed how 
mathematical modeling can be employed to address eco-evolutionary dynamics. The session that 
followed Hanski's presentation was a well balanced mix between population and functional 
genomics. Nicola Nadeau showed how new genetic techniques can be used to address questions 
about adaptive evolution, divergence and mimicry at the genome level in a typically “non-
model” system. Nadeau and co workers identify genomic regions under divergent selection 
linked to mimicry in races and close species of Heliconius butterflies, integrating the ecological 
understanding of mimicry with genomics. The talk of Eric Earley was more oriented toward a 
functional genomics approach. Earley and coworkers combined next-generation whole genome 
sequencing with ecological and behavioral assays in order to find causative genetic changes 
accompanying behavioral adaptation in Drosophila sechellia. The talk of Paris Veltsos 
concluded this session, presenting the application of a QTL approach to explain behavioral traits 
potentially associated with adaptation and mating success in Drosophila montana.  
 
Hopi Hoekstra and Vera Domingues opened the last session of the symposium. The main theme 
of this session was population genomics and adaptation. The work of Hoekstra and Domingues 
focused on the use of phylogenetics and population-genomics to determine the source, timing 
and strength of selection acting on beneficial mutations in natural populations. The model system 
used in this study is the beach mouse, a species with high ecological relevance in coastal 
ecosystems for which a large battery of genomics tools is currently available. The approach used 
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in the study of Domingues and co workers goes beyond the typical candidate gene approach 
because it identifies the alleles responsible for adaptive evolution in natural populations. In the 
same session Diethard Tautz and coworkers touched upon another interesting aspect in 
evolutionary biology, the role of hybridization between species in promoting adaptation in island 
populations. Jeffrey Good examined the selective forces driving the evolution of the male 
ejaculate in the great ape, using population genomics. Good compared male ejaculate of gorillas, 
chimpanzees, humans, and bonobos and linked genomic differences to divergent mating 
ecologies. Finally, Heidi Lischer and coworkers proposed a more technical talk in which they 
showed how to overcome the issue of anonymous location of AFLPs in the now established 
genome scans approach.  
 
The high quality of the talks presented during the symposium stimulated a lively discussion at 
the end of the session. We adopted an innovative new formula by dedicating uniquely to 
discussion an entire slot of 20 minutes. The discussion was chaired by the four keynote speakers 
and the symposium organizers. The discussion particularly attracted young investigators, but 
experienced scientists were not scarce. Critical aspects in the field of Evolutionary Ecological 
Genomics as well as future perspectives were discussed.  
Public genetic databases are strongly biased toward data on developmental and structural 
functions. This is because most of the genetic work done so far revolved around model species 
such as Drosophila, Caenorhabditis, mices etc. Only recently we start gaining a mechanistic and 
functional understanding on how natural populations adapt to an ever changing environment by 
developing new genomics tools for ecologically relevant species. There are two main ways in 
which the field of Evolutionary Ecological Genomics can develop and contribute to our 
understanding of adaptive responses in natural populations. (a) An ecological component can be 
introduced in the study of genetic model species (e.g. Balanya et al. 2006; Sokolowski 2001; 
Umina et al. 2005) and/or (b) genomics tools can be developed for species of central ecological 
value (e.g Cock et al. 2010; Colbourne et al. 2011; Hohenlohe et al. 2010). The two approaches 
are not mutually exclusive, but a common consensus on which of the two will receive most 
attention from the scientific world is lacking. Most likely we will gain a better understanding of 
the adaptive responses acting at genome level in natural populations combining the best of the 
two approaches.  
Regardless of what approach will be most promising, bioinformatic tools remain a bottleneck. 
Sequencing technologies progress at amazing fast pace (Stapley et al. 2010) but bioinformatics is 
struggling to catch up with the new technologies. Because of the fast development of genomics 
technologies, costs for running large experiments are drastically reduced. As a consequence, 
many medium to small research groups can afford genomics and start producing large amount of 
data. However, this goes to the expenses of data analysis because bioinformatics on one end and 
data storage on the other are serious bottlenecks. There seemed to be a general consensus that 
more training is needed for the next generation of scientists in the field of bioinformatics in order 
to handle the large amount of data becoming available and affordable with the now-generation 
sequencing technologies.  
Some critical aspects also emerged from the conclusive discussion of the symposium. Given the 
relative ease with which nowadays genomics data can be produced, there is a tendency in 
modern biology to "genomicise" many organisms without a clear biological questions driving the 
"genomicisation". We sometimes forget that genome-wide signals are not always necessary to 
answer ecological evolutionary questions. Most importantly we should learn to combine cutting 
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edge genomics with ecological and environmental data. Only combining the best of two worlds 
we will significantly advance in our knowledge of adaptive potential of natural populations. A 
final important aspect emerged from the conclusive discussion. The field of Evolutionary 
Ecological Genomics can have important applications in other fields. In particular it can be a key 
asset for the rapidly developing field of eco-evolutionary dynamics (Fussmann et al. 2007; 
Pelletier et al. 2009; Urban et al. 2008) to better understand and predict community and 
ecosystem responses to environmental change, mediated by evolutionary changes in individual 
species.  
 

The symposium attracted the attention of the reporter of Science Elisabeth Pennisi and of the 
managing editor of Molecular Ecology, Tim Vines. We agreed with Dr Vines to edit a special 
issue on Evolutionary Ecological Genomics in the Molecular Ecology journal. In this issue we 
will collect the most relevant contributions of the symposium as well as invited contributions 
from top scientist in the field. The publication of this special issue is expected in the fall 2012 
and will give a large visibility to the symposium. 
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