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Answer to Darwin's question
Analysis of almost 500 ﬁsh genomes to answer fundamental questions
()
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Amphilophus-xiloaensis, cichlid ﬁsh from Central America ©Ad Konings
How do new species arise, and how quickly does this happen? Evolutionary biologist Axel Meyer
(https://www.evolutionsbiologie-uni-konstanz.com/) from the University of Konstanz
(https://www.biologie.uni-konstanz.de/) and Gene Myers (https://www.mpi-cbg.de/research-groups/currentgroups/gene-myers/research-focus/) from the MPI-CBG and the Center for Systems Biology Dresden
(http://www.csbdresden.de)have come one decisive step closer to answering these fundamental questions.
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In a large-scale multidisciplinary study, recently published in Nature
(https://www.nature.com/articles/s41586-020-2845-0), the researchers provide answers to questions
concerning the genomic basis of adaptations, the diﬀerences between species, and the mechanisms of
speciation.
To do so, the scientists evaluated an extensive genome data set collected from an extremely young species
of cichlid ﬁshes (Amphilophus spp.) in crater lakes in Nicaragua. They re-sequenced 453 ﬁsh genomes and
analysed the genomic divergence among populations and species. Gene Myers, research group leader and
director at the CSBD and the MPI-CBG, together with his postdoc Martin Pippel, generated new high-quality
reference genomes, which were sequenced in the DRESDEN-concept Genomer Center (https://dresdenconcept.de/genome-center/?lang=en). By mapping these new assemblies to the re-sequenced ﬁsh genomes
the researchers uncovered the genetic architecture of traits that have been suggested to be important for
divergence.
The results of the study suggests that the evolutionary divergence of a population in the same geographical
area into a new species is more likely to occur when many genes across the genome are involved in
producing species-distinguishing characteristics. More surprising, the scientists found that new species can
emerge within only a few hundred years. This contradicts the established theory that speciation is a slow
process and that inter-species diﬀerences with a simple, genetically limited architecture are more likely to
result in the formation of a new species than those on a so-called polygenic basis.
Bioinformatician Myers says, "This work is another prime example of the fruitful collaboration between
biologists and computer scientists. I'm very happy that together we made one more step towards the
question that Darwin already asked: What is a species, and how and why do new species arise?"
Congratulations to the Meyers and Myers lab!
Press release University of Konstanz (https://www.uni-konstanz.de/en/university/news-and-media/currentannouncements/press-releases/press-releases-in-detail/antwort-auf-darwins-frage/?
fbclid=IwAR0wh1E3yBobO0j7D9DQpKFwbR1_e9FVGF8ecba3ajg7it64bAIQmvXwDkE)
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Eugene W. Myers & Axel Meyer: "Contrasting signatures of genomic divergence in rapidly speciating crater
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