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Publication list grouped according to research topics
Each topic is introduced with a few sentences and the most important publications in the context are labeled
with *. The order of the topics follows roughly a temporal sequence, the newest publications are listed first
under each topic. Note that several publications could be listed under more than one topic, but they are
restricted to single ones.

Simple sequences and genetic fingerprinting

This work started with my PhD thesis which dealt with a first generic description of simple sequences as
repetitive components of eukaryotic genomes. At the time, | could only speculate that these sequences would
be variable due to their generation by slippage processes. During my postdoc time in Cambridge, | developed a
computer algorithm to generally trace the effects of slippage in sequences derived from public databases
(which were still rather rare at the time) and to show that they were associated with fast evolutionary
divergence. The proof for their usefulness in DNA fingerprinting was only possible after the development of
PCR amplification. But given that | knew what to expect, | could quickly generate a proof of principle, which led
also to a general patent application. This happened at the time during my move to Munich, where | conducted
the further experiments. Since | had only very limited possibilities to work with human material at that time, |
focused the further work on collaborations with partners from the behavioral ecology and population genetic
fields, which resulted in a series of papers on different model systems (listed also under the topic "Behavioral
ecology" and "Speciation").
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Patterns of molecular evolution

My interests in the patterns of molecular evolution started with my PhD thesis and continues up to today. The
papers listed here reflect this in various ways. Of particular importance are the papers that present evidence
for episodic evolution, which is in contrast to the often-assumed clock-like evolution. They form the
background for the concept of phylostratigraphy that is listed under "Evolution of new genes".
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Behavioural ecology

This topic lists papers that resulted from collaborations with partners (including two PhD students with their
own systems) interested in applying simple sequence-based fingerprinting to population samples that were of
particular relevance to questions of behavioral ecology, mate selection and fitness.
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Drosophila segmentation

The work on Drosophila segmentation genes started with my move back from Cambridge to the group of
Herbert Jackle in Tibingen. It started with the cloning of the gap gene hunchback and continued with a general
analysis of regulatory interactions of maternal genes and gap genes in the early segmentation gene cascade.
The work showed that the maternal and zygotic hunchback gradient is crucially involved in setting up the
anterior posterior segmentation pattern in Drosophila.
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Evolution of developmental processes

This research topic developed out of my combined interests in evolutionary patterns and genetic mechanisms
of developmental processes. It started with a comparative analysis of segmentation genes in other insects, but
broadened quickly into other arthropods and eventually also zebrafish. Most of the work was done in Munich
(Department of Zoology) and in Cologne. In Cologne it broadened also into comparative analyses of neuronal
development and appendage development. Central to much of the work was the development of the beetle
Tribolium, which resulted also in a large collaboration for a genome project. Among the key discoveries were a
re-writing of the text books on head segment homologies in arthropods and a segmentation gene that coded
for polycistronic microproteins.
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Molecular phylogeny

The work on molecular phylogeny reconstruction was triggered by the need to re-evaluate homology
relationships among the organisms that we used for the evo-devo work. The work started directly with a major
discovery on the phylogenetic relationship among the major arthropod lineages, which went against seemingly
well-established text-book knowledge. Another major finding was a revised relationship among insect lineages,
based on the data that we generated for the Tribolium genome project.
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Population genetic patterns

My lab attracted several times highly gifted PhD students who were interested to use molecular markers to
unravel population genetic patterns. They came with specific expertise on their model system and made use of
the molecular typing infrastructure in my lab. Some of these projects developed also into explicit speciation
mechanism studies that are separately listed.

Krehenwinkel, H., Tautz, D. (2015). Eco-genomic analysis of the poleward range expansion of the wasp spider
Argiope bruennichi shows rapid adaptation and genomic admixture. Global Change Biology 21: 4320-
4332.

* Krehenwinkel, H., Tautz, D. (2013). Northern range expansion of European populations of the wasp spider
Argiope bruennichi is associated with global warming-correlated genetic admixture and population-
specific temperature adaptations. Molecular Ecology 22, 2232-2248.

Weitere, M., Tautz, D., Neumann, D., Steinfartz, S. (2004). Adaptive divergence vs. environmental plasticity:
Tracing local genetic adaptation of metamorphosis traits in salamanders. Molecular Ecology, 13, 1665-
1677.

Englbrecht, C.C., Schliewen, U., Tautz, D. (2002). The impact of stocking on the genetic integrity of Arctic charr
(Salvelinus) populations from the Alpine region. Molecular Ecology, 11, 1017-1027.

Wimmer, B., Tautz, D., Kappeler, P.M. (2002). The genetic population structure of the gray mouse lemur
(Microcebus murinus), a basal primate from Madagascar. Behavioral Ecology and Sociobiology, 52, 166-
175.

* Steinfartz, S., Veith, M., Tautz, D. (2000). Mitochondrial sequence analysis of Salamandra taxa suggests old
splits of major lineages and postglacial recolonizations of Central Europe from distinct source
populations of Salamandra salamandra. Molecular Ecology, 9, 397-410.

* Englbrecht, C.C., Freyhof, J., Nolte, A., Rassmann, K., Schliewen, U., Tautz, D. (2000). Phylogeography of the
bullhead Cottus gobio (Pisces: Teleostei: Cottidae) suggests a pre-Pleistocene origin of the major central
European populations. Molecular Ecology, 9, 709-722.

Rassmann, K., Trillmich, F., Tautz, D. (1997). Hybridization between the Galapagos land and marine iguana
(Conolophus subcristatus and Amblyrhynchus cristatus) on Plaza Sur. Journal of Zoology, 242, 729-739.

Rassmann, K., Tautz, D., Trillmich, F., Gliddon, C. (1997). The microevolution of the Galapagos marine iguana
Amblyrhynchus cristatus assessed by nuclear and mitochondrial genetic analyses. Molecular Ecology, 6,
437-452.

Rassmann, K., Arnold, W., Tautz, D. (1994). Low genetic variability in a natural alpine marmot population
(Marmota marmota, Sciuridae) revealed by DNA fingerprinting. Molecular Ecology, 3, 347-353.

Speciation

Thinking about mechanisms of speciation were triggered by my discussions with students and postdocs in
Cambridge. But the first real project in this field started with Uli Schliewen in Munich, who was interested in
demonstrating a case of sympatric speciation of Cichlids in a crater lake in Cameroon. We went on an
expedition to collect the samples and Uli used the expertise for mitochondrial sequence analysis in Svante
P3aabo’s lab at that time to show a monophyletic origin of the lineages in the lake. This turned out to be the
first demonstration for unequivocal sympatric speciation that was even accepted by Ernst Meyer. This was the
start of several further projects on patterns of speciation, including the first discovery of very rapid hybrid
speciation. Papers on mouse speciation questions are listed under "Wildmouse as a model system".

Ornelas-Garcia, C.P., Elena G. Gonzalez, E.G., Tautz, D., Doadrio, I. (2023). Lack of genetic differentiation
between two sympatric lacustrine morpho-species within the Astyanax (Characidae: Teleostei) genus,
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versus gene expression differentiation: 454 transcriptome sequencing in natural isolates from the
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differentiation: ecological, morphological and genetic divergence of Galapagos sea lion populations.
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differentiation of a salamander population in a small forest. Molecular Ecology 16, 4550 - 4561.
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analysis of the genus Zalophus and its implications for conservation management. Frontiers in Zoology
4, 20.

Schliewen, U.K., Kocher, T.D., McKaye, K.R., Seehausen, O., Tautz, D. (2006). Evolutionary biology: evidence for
sympatric speciation? Nature 444, E12-13.

Nolte, A.W., Freyhof, J., Tautz, D. (2006). When invaders meet locally adapted types: rapid moulding of hybrid
zones between two species of sculpins (Cottus, Pisces) in the Rhine system Molecular Ecology 15, 1983-
1993.

* Nolte, A.W., Freyhof, J., Stemshorn, K.C., Tautz, D. (2005). An invasive lineage of sculpins, Cottus sp. (Pisces,
Teleostei) in the Rhine with new habitat adaptations has originated from hybridization between old
phylogeographic groups. Proceedings of the Royal Society - Biological Sciences (Series B), 272, 2379-
2387.

Doebeli, M., Dieckmann, U., Metz, J.A.J., Tautz, D. (2005). What we have also learned: Adaptive speciation is
theoretically plausible. Evolution, 59, 691-695.

Tautz, D. (2004). Phylogeography and patterns of incipient speciation. In Adaptive speciation, eds. U.
Dieckmann, M. Doebeli, H. Metz and D. Tautz, Cambridge University Press.

Tautz, D. (2003). Evolutionary biology: Splitting in space. Nature, 421, 225-226.

* Schliewen, U., Rassmann, K., Markmann, M., Markert, J., Kocher, T., Tautz, D. (2001). Genetic and ecological
divergence of a monophyletic cichlid species pair under fully sympatric conditions in Lake Ejagham,
Cameroon. Molecular Ecology, 10, 1471-1488.

* Schliewen, U.K., Tautz, D., Paabo, S. (1994). Sympatric speciation suggested by monophyly of crater lake
cichlids. Nature, 368, 629-632.

Evolution of new genes

This is my longest standing project line, which started in Munich and continues until now. The focus was
initially on genes that could contribute to adaptations through fast evolution. This resulted in the discovery of
de novo gene formation and included eventually also experimental evolution approaches on the fitness effects
of random peptides. Particularly important in this context was also the development of phylostratigraphy by
my collaborator Tomislav Domazet-LoSo, as a method to detect patterns of gene evolution connected to major
evolutionary innovations. The work on de novo gene evolution was mostly funded by an ERC advanced grant.
Overall, this line of work has substantially changed our understanding of the evolution of genes.
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bioactive RNAs or peptides. Nature Ecology and Evolution 1, 0127.



Domazet-Lo%o T, Carvunis A-R, Alba M, SestakMS, Bakari¢ R, Neme R, Tautz D. (2017). No evidence for
phylostratigraphic bias impacting inferences on patterns of gene emergence and evolution. Molecular
Biology and Evolution 34: 843-856.

Neme, R., Tautz, D. (2016). Fast turnover of genome transcription across evolutionary time exposes entire non-
coding DNA to de novo gene emergence. elife 5: e09977.

Tautz D. (2014). The discovery of de novo gene evolution. Perspect. Biol. Med. 57: 149-146.

Neme R, Tautz D. (2014). Evolution: Dynamics of de novo Gene Emergence. Current Biology (Dispatch) 24, R38-
40.

Tautz D, Neme R, Domazet-Loso T. (2013). Evolutionary Origin of Orphan Genes. In: eLS. John Wiley & Sons, Ltd:
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Wild mouse as model system

My interest to develop the house mouse into a model system for tracing the genetic mechanisms of adaptation
started in Cologne. The classic model system for such work was Drosophila at that time, but | was looking for a
model system where the ecology and adaptation history was better understood and which would also allow to
make more direct inferences on adaptations in mammals. Our initial work, including the first collections, rested
substantially on the work of the Montpellier group of scientists who had developed the framework for house
mouse phylogeography and genetics. With the move to PI6n, it was possible to expand the work substantially
in many different directions. It led to many exciting new insights and we have collected a huge amount of data
which will be further analyzed in the coming years.
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Technology development

My very first published paper was on technology development and this was always an important part of the lab
to aid the different scientific projects. The most important technology development was the procedure for
whole-mount in situ hybridization that has changed the whole field of developmental genetics and is one of
the key technologies that is still much applied.
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Quantitative genetics

My interest in quantitative genetics started in 1998 with a conceptual talk that | gave at a Royal Society meeting
and its corresponding paper. The question was how much the Evo-Devo work with its focus on genes regulating
the early developmental processes allows us to understand the formation and evolution of the phenotype of
the individuals. It took a while until we got the first experimental approaches going in this direction. But the
technical means with respect to high-throughput genomic analysis and phenotyping have only recently

become available. It is the topic with the most promising prospects for major discoveries in the future.
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