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Schedule 
Start Presenter’s name Location 

Monday 25.03  
09:00 Workshop session 1 Library (Zoology) 
10:30 Coffee break Library (Zoology) 
11:00 Workshop session 2 Library (Zoology) 
12:30 Lunch break Mensa 
13:30 Workshop session 3 Library (Zoology) 
15:00 Coffee break Library (Zoology) 
15:30 Workshop session 4 Library (Zoology) 
18:00 Graduate meeting registration Entrance hall (Zoology) 

   
Tuesday 26.03  

09:00 Mathilde Cordellier Lecture hall (Chemistry) 
09:30 Anja Westram Lecture hall (Chemistry) 
10:30 Coffee break Entrance hall (Zoology) 
10:50 Merle Ücker Lecture hall (Chemistry) 
11:10 Paressa Papadopoulou-Wörner Lecture hall (Chemistry) 
11:30 Tania Holtzem Lecture hall (Chemistry) 
11:50 Jana Nickel Lecture hall (Chemistry) 
12:10 Lunch break Entrance hall (Zoology) 
13:50 Pracheta Rana Lecture hall (Chemistry) 
14:10 Daniel Romero-Mujalli Lecture hall (Chemistry) 
14:30 Jan Buellesbach Lecture hall (Chemistry) 
14:50 Poster presenters Lecture hall (Chemistry) 
15:00 Poster session  Entrance hall (Zoology) 

  
 

Wednesday 27.03  
09:30 Leslie Turner Lecture hall (Chemistry) 

10:30 Coffee break Entrance hall (Zoology) 
10:50 Paigan Aspinall Lecture hall (Chemistry) 
11:10 Shauni Doms Lecture hall (Chemistry) 
11:30 Cen Zeng Lecture hall (Chemistry) 
11:50 Kim Rohlfing Lecture hall (Chemistry) 
12:10 Sebastian Franke Lecture hall (Chemistry) 
12:30 Lunch Mensa 
13:30 Free afternoon (museum visits)?  
18:00 Dinner Surfkitchen 
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Species delimitation in an Austrian endemic land snail: The case of Trochulus 
oreinos (Pulmonata: Hygromiidae) 
 

Bamberger, S., Tribsch, A., Duda, M., Macek, O.,  Affenzeller, M., Haring, E., Sattmann, H. & 
Kruckenhauser, L. 

Trochulus oreinos* is an Austrian endemic land snail species occurring in the Northeastern 
Calcareous Alps at high elevations. Two morphologically highly similar subspecies have been 
distinguished: The westerly distributed subspecies T. o. scheerpeltzi is characterized by a groove 
beneath the shell keel, whereas the eastern T. o. oreinos features an additional penial fold. First 
analyses of mitochondrial and nuclear marker sequences indicated a high genetic divergence 
between the subspecies. Within the potential contact zone, the Haller Mauern mountain range, a 
clear geographic break was found. Samples of all western sites were part of the clade representing 
T. o. scheerpeltzi and almost all samples from the eastern sites clustered with T. o. oreinos. 
However, within two sampling sites of the eastern Haller Mauern, a few individuals possessed a 
COI sequence matching the T. o. oreinos clade whereas at the ITS2 locus they were heterozygous 
possessing the alleles of both taxa. Based on these results indicating historical and/or ongoing 
hybridization, no decision could be made on whether to consider the two taxa as separate species. 
Therefore, we used Amplified Fragment Length Polymorphism (AFLP) to investigate the extent of 
gene flow between the two subspecies within the Haller Mauern contact zone. The AFLP results of 
200 individuals confirmed a clear separation of the two taxa congruent with the mitochondrial 
data. Although they occur on the same mountain range without any physical barrier, no indication 
of ongoing gene flow between the two taxa was found. 

 

*In the revision of the family Hygromiidae, Neiber et al. (2017) suggested the genus name Noricella 
for T. oreinos. 
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Adaptation under elevated temperatures 
 

Berta Canal, Claudia Fricke  

One of the most important environmental stressors for many organisms is temperature. Especially 
ectotherms are strongly influenced by this factor, as their body temperature and biological 
processes are directly affected by it. At a population level, temperature also determines their 
abundance and distribution. Hence, this is a matter of special interest to understand species 
ecology and is currently gaining importance due to climate change. 

One factor limiting some species distribution is sterility at high temperatures. This phenomenon is 
documented for Drosophila, but potential evolutionary constraints are not well studied. However, 
flies can recover fertility when transferred to milder temperatures, indicating that germ cells are 
not destroyed. I want to understand:  first, how high temperatures affect fertility in different 
Drosophila species and how this affects fitness. Second, I want to determine if flies can evolve to 
expand their fertility range and employ experimental evolution to test whether males can adapt to 
elevated temperatures and remain fertile when exposed to critical temperatures. For this purpose, 
the male reproductive tract and sperm quality and functionality will be studied. Previous studies 
have demonstrated that accessory glands and its proteins transferred to females at mating have 
an important role for male reproductive success. Hence, I analyzed the thermal sensitivity patterns 
and male accessory gland size for a temperate Portuguese D. melanogaster strain. These 
observations support that both accessory gland size and temperature are important factors 
involved in determining male fertility. Finally, I want to understand the molecular mechanisms of 
temperature-induced sterility by combining experimental evolution and sequencing. 

  



Graduate Meeting 2019 – DZG Fachgruppe “Evolutionsbiologie” 
 

5 
 

 

Does immune competence play a role in maintaining biodiversity of lemurs? 
 

Nadine Stetter, Karina Montero, Jacques Rakotondranary, Jörg Ganzhorn, Minka Breloer 

In Madagascar occur many microendemites, especially in the genus of mouse lemurs (Microcebus). 
The primate species Microcebus murinus (Mm) and Microcebus griseorufus (Mg) generate fertile 
hybrid offspring (Mm x Mg). Notably, all three species occur sympatrically without ousting each 
other. Hence, Microcebus are considered to be a suitable model to investigate under which 
conditions primate diversity is preserved despite ongoing hybridization. In this context, it was 
observed that there might be a correlation between intestinal worm burden and hybrid 
performance. Accordingly, both parental species exhibited lower parasitic loads in the stool than 
hybrids Mm x Mg [1]. 

We investigate the following hypotheses (i) Mm x Mg hybrids display impaired immune 
competence in comparison to their parent species (Mm and Mg). (ii) A pre-existing helminth 
infection impedes with immunization. The intestinal parasitic helminth burden was analyzed 
applying microscopy and 18S RNA-Sequence analyses. Genotypes were determined by sequencing 
of a fragment of HV1 on the mitochondrial genome. To evaluate immune competence an 
immunization approach was performed using a model antigen (DNP-KLH). Antigen (DNP)-specific 
IgG antibodies were quantified by ELISA showing that all three Microcebus populations respond to 
DNP-KLH administration. 

Taken together, our preliminary data support the observation that hybrids show increased parasite 
burden.  

 

1. Sommer, S., S.J. Rakotondranary, and J.U. Ganzhorn, Maintaining microendemic primate species 
along an environmental gradient - parasites as drivers for species differentiation. Ecol Evol, 2014. 
4(24): p. 4751-65. 
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Cryptic species within cryptic freshwater snail species – The case of the 
Ancylus fluviatilis species complex 
 

Martina Weiss, Hannah Weigand, Alexander M. Weigand, Florian Leese 

DNA barcoding utilizes short standardized DNA sequences to identify species and is increasingly 
used in biodiversity assessments. The technique has unveiled an unforeseeably high number of 
morphologically cryptic species. However, if speciation has occurred relatively recently and rapidly, 
the use of single gene markers and especially the exclusive use of mitochondrial markers, will 
presumably fail in delimitating species. Therefore, the true number of biological species might be 
even higher. One mechanism that can result in rapid speciation is hybridization of different species 
in combination with polyploidization, i.e. allopolyploid speciation. In this study, we analyzed the 
population genetic structure of the polyploid freshwater snail Ancylus fluviatilis, for which 
allopolyploidization was postulated as a speciation mechanism. DNA barcoding has already 
revealed four cryptic species within A. fluviatilis (i.e. A. fluviatilis s. str., Ancylus sp. A-C) but early 
allozyme data even hint at the presence of additional cryptic lineages in Central Europe. We 
combined COI sequencing with high resolution genome-wide SNP data (ddRAD data) to analyze 
the genetic structure of A. fluviatilis populations in a Central German low mountain range 
(Sauerland). The ddRAD data results indicate the presence of three cryptic species within A. 
fluviatilis s. str. occurring in sympatry and even syntopy, whereas mitochondrial sequence data 
only support the existence of one species, with shared haplotypes between species. Our study 
hence points to the limitations of DNA barcoding when dealing with organismal groups where 
speciation is assumed to have occurred rapidly e.g. through the process of allopolyploidization. 
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Phylogeography and population structure of the door snail Charpentieria 
itala in the Southern Alps 
 

Jie Xu, Bernhard Hausdorf 

The door snail Charpentieria itala is widely distributed in the Southern Alps. It comprises two 
groups of subspecies, which are sometimes considered distinct species. Some subspecies that 
morphologically resemble Charpentieria stenzii occur at exposed rocks at higher altitudes, whereas 
other subspecies live on more humid rocks and in forests at lower altitudes. The occurrences of the 
stenzii-like or ‘stenzioid’ subspecies are concentrated in mountain areas that were not glaciated 
during the Last Glacial Maximum. It has been hypothesized that the stenzioid subspecies have a 
common origin and represent relicts of an early colonization wave that survived the ice ages in 
these isolated mountain refuges within the Alps, whereas the non-stenzioid subspecies survived 
the ice ages at the margin of the Alps. As a result of the climate warming after the glacial, stenzioid 
and non-stenzioid subspecies came into contact and hybridized in different regions to different 
degrees. We generated a data set of genetic markers from 37 Alpine populations of Charpentieria 
itala using a modified double-digestion restriction-site associated DNA (ddRAD) sequencing 
approach. We study the evolutionary history of the species complex applying phylogeographic and 
population genetic analyses based on ddRAD data set. 
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Investigating Hybrid Male Sterility in the House Mouse 
 

Paigan Aspinall, Shauni Doms, John Baines, Leslie M. Turner 

Mechanisms of the early stages of speciation can be understood by identifying barriers to gene 
flow between naturally hybridising species. A common barrier between recently diverged species is 
reduced fertility in hybrids, particularly males. The house mouse subspecies - Mus musculus 
musculus and Mus musculus domesticus - meet and interbreed in a natural hybrid zone running 
through central Europe. Hybrid male sterility has been observed as a barrier to gene flow in these 
house mouse subspecies. Previous studies of hybrid male infertility have focussed on gross 
phenotyping, which is likely to be a result of multiple genetic incompatibilities. Here we use 
crosses of strains derived from wild-caught M. m musculus-M. m. domesticus hybrids to investigate 
reproductive phenotypes in order to determine the number, type, severity and prevalence of 
fertility defects present. Unlike much of the previous hybrid male sterility work, we perform 
detailed histological analysis to identify the finer defects that are causing gross phenotypes. 
Complete sterility appears to be absent in hybrid crosses, but a large proportion of males exhibit 
fertility phenotypes below the range found in pure subspecies, and as a result likely suffer reduced 
fertility. The comparison of phenotypes indicates reduced hybrid fertility is highly variable among 
individuals, suggesting that multiple underlying genetic incompatibilities are responsible for 
segregation in the hybrid zone. These results will be used in quantitative trait locus (QTL) mapping 
to identify loci contributing to sterility phenotypes.   
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Unraveling the evolution of sexual communication with hybrids of the 
parasitoid jewel wasp Nasonia 
 

Jan Buellesbach, Juergen Gadau, Oliver Niehuis, Thomas Schmitt 

One of the most important questions in evolutionary biology is how new species potentially 
originate. The development and maintenance of barriers to hybridization has been postulated to 
be the major driving force of speciation. In the insect model system Nasonia, a species complex of 
parasitoid jewel wasps, well-investigated postzygotic hybridization barriers contrast far less 
understood prezygotic hybridization barriers. Ubiquitous infections with species-specific 
Wolbachia bacteria largely prevent hybridizations between the four hitherto described species. 
However, after antibiotic treatment of the Wolbachia infections, the different Nasonia species 
regain the ability to hybridize. This already hints at incomplete prezygotic reproductive isolation, 
but its complete absence would lead to huge fitness losses in natural populations due to the 
ubiquitous postzygotic hybridization barrier represented by Wolbachia. I could show hints on 
incipient prezygotic isolation in Nasonia which is mediated through species-specific female 
cuticular hydrocarbon (CHCs), generally functioning as sexual cues selectively distinguishable by 
conspecific males. Curiously though, in one species, an apparently recent evolutionary leap shifted 
the female CHC cues out of the males’ perceptive range, which, in turn, still retain an ancestral 
attraction to CHC of heterospecific females. Combining chemical, behavioral and genetic studies 
on Nasonia hybrids, we are currently unraveling the underlying mechanisms of this interesting and 
unique phenomenon on an apparent shift from a chemical communication system that the 
receiver did not adapt to. This will ultimately shed light on the molecular and evolutionary 
mechanisms that have led to the sexual communication differentiation between the four Nasonia 
species. 
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Identifying host genomic regions influencing microbial traits in mice 
 

Shauni Doms, Hanna Fokt, & John F. Baines 

Essentially all animals and plants are colonized by microorganisms, whereby different host species 
contain different microbial populations. These microbial communities form long-term 
relationships with their hosts. Understanding the genomic basis underlying these relationships 
would provide insight into the possible coevolution between hosts and their microbiota. In this 
study, we aim to identify host genomic regions that influence microbial traits in mice. For this, we 
have a unique panel of hybrids of two house mouse subspecies, the Eastern Mus musculus 
musculus, and the Western Mus musculus domesticus. We genotyped 320 second generation hybrid 
intercrossed mice and performed 16S rRNA profiling on both DNA and RNA level to represent the 
standing and the active communities, respectively. By performing QTL mapping, we identified a 
total of 16 and 12 unique host loci (DNA and RNA level, resp.) involving 41 bacterial taxa. Ten of 
these regions contained single genes. This resulted in a set of highly interesting candidate genes, 
including Sirtuin 5 and Nckap5. Sirt5 is involved in the response to fasting and caloric restriction, 
and plays a role in insulin resistance and gut inflammation. Nckap5 is the peripheral clock protein. 
In the peripheral clock, feeding time is the dominant zeitgeber and this mechanism is a known 
host-microbiota bi-directional interaction. These genes and others represent promising candidates 
for future functional validation. 
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Male mate choice and aggregation behaviour in relation to highly divergent 
mtDNA haplotypes in Altica lythri  (Col., Chrys.) 
 

Sebastian Franke, Susanne Dobler, Jutta Schneider 

The flea beetle Altica lythri exhibits a complex genetic structure of three different mtDNA 
haplotypes. These haplotypes correlate with infections of the beetles with distinct strains of 
Wolbachia. Wolbachia, as well as other commonly co-occuring reproduction distorters are known 
to be responsible for a female biased sex-ratio. In A. lythri, depending on a female’s haplotype, her 
offspring ratio will show a strong excess of females, or even no males at all. While the exact 
mechanism is unknown, male-killing or gynogenesis are possible candidates. Due to limitations of 
the amount of sperm in male beetles, mating with a female with an unfavourable haplotype can 
result in a greatly reduced number of offspring. In the case of gynogenesis the male might even 
copulate numerous times without producing any offspring. To counteract this, males should have 
developed behavioural strategies to detect a female’s haplotype and avoid aggregations or single 
females of certain haplotypes. 

To test for these behaviours we conducted y-maze choice experiments with focus animals being 
given the choice between differently composed beetle groups in regard to a) their sex-ratio and b) 
their haplotypical make-up. 
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Daphnia Resilience - Comparison of genomic and functional resilience of 
water flea populations in Lake Constance, Lake Zurich and Lake Walen under 
eutrophication and oligotrophication. 
 

Tania Holtzem, Markus Möst 

Cultural eutrophication, i.e. the increased input of nutrients such as phosphorus and nitrogen into 
lakes due to human population growth, industrialisation, and agriculture represents a major 
threat to many aquatic systems. Over the last century, many European lakes have experienced 
eutrophication often followed by re-oligotrophication. As a result, genetic and taxonomic 
composition of these lakes have dramatically changed. During eutrophication, most peri-alpine 
lakes have been invaded by D. galeata, and, in some cases, D. cucullata. The native species D. 
longispina, best adapted to oligotrophic environments, has been partly replaced by the invasive 
species and/or hybrids formed with the invaders favouring eutrophic conditions. Due to 
restoration measures, some lakes affected by eutrophication were able to return to their initial 
trophic state, which resulted in the re-establishment of D. longispina in most peri-alpine lakes. 
Nevertheless, ecological and genetic legacies of these trophic changes are still detectable in the 
restored systems and many of the possible long-term effects remain unclear. In this project, which 
is part of the INTERREG SEEWANDEL research initiative, I will assess how and to what extent the 
exchange of genetic material has been affecting genetic composition and integrity and ultimately 
the ecological function of populations and species in three peri-alpine lakes with different trophic 
histories (Lake Constance, Lake Zurich and Lake Walen). To address this topic, I will combine 
genomic analyses of recent populations of the D. longispina-complex (Dlgc-complex) and the 
resting eggs archive spanning the period of trophic changes with experimental work. 
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Whole genome amplification and Illumina sequencing of Daphnia resting 
eggs 
 

Jana Nickel, Markus Möst, Mathilde Cordellier  

Daphnia are a genus of freshwater microcrustaceans and have become a popular genomic model 
due to their status as keystone species in pelagic food webs, well-characterized ecological 
interactions and cyclical parthenogenetic life-cycle. More and more genomic resources are 
becoming available, such as the D. pulex genome and the D. galeata genome (currently in 
development). The formation of hybrids in this Daphnia longispina complex (DLSC), a group of 
common European species, in the face of environmental change makes them especially interesting 
for further investigation. The analysis of Daphnia resting eggs accumulated over time in lake 
sediment allows to investigate hybridization dynamics in the species complex in northern German 
lakes using sediment cores. After extraction, the DNA was replicated by whole genome 
amplification. This produces DNA amounts suitable for whole genome sequencing and can be 
conducted directly without hatching and culturing several genetically identical individuals.  To test 
this approach, different protocols for egg treatment and different library kits were used to 
successfully amplify and sequence 10 of the Daphnia resting eggs used. The sequences could be 
mapped to D. galeata. To check for biased amplification the sequences were compared to DNA 
extraction from whole pooled Daphnia. Some challenges were contamination and DNA unable to 
be identified which most likely stemmed from problems during the amplification step and low-
quality eggs. This method will allow the resequencing of resting eggs from different sediment 
layers from several lakes to characterize genomic changes through time and to uncover 
hybridization dynamics in the DLSC. 
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Are Danio species capable of hybridization? 
 

Paressa Papadopoulou-Wörner 

Hybrids, i.e. crosses between species, occur much more frequently in nature than assumed until 
recently and seem to play an enormous, but so far little studied role in evolution.  Thus, hybrids are 
often invasive species and pose a challenge to many ecosystems. Hybrid Danio species have not yet 
been discovered in the wild, but studies have proven that Danio species are hybrid capable. In 
addition, there is little known about the molecular biology of other Danio species, except for Danio 
rerio, also known as “zebrafish”, which has become a popular model organism for the study of 
gene function in vertebrates. The objective of the present work was to establish a better 
understanding of gene expression and the necessary molecular basis for hybrid research of three 
Danio species: D. rerio, D. albolineatus and D. aesculapii by comparing their transcriptomes.  
Additionally, we have tried to hybridize these three Danio species (Danio rerio, D. albolineatus and 
D. aesculapii ) and succeeded so far to hybridize D. rerio males with D. aesculapii females. Those 
hybrids were named “Aesculerios”.   
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Study of Mating Behavior and Evolution of Immunity Gene in Flesh flies. 
 

Pracheta S. Rana 

Flesh flies can be found at the filthiest places (sewage, feces, carcass, etc.) in the environment. 
They are the parasites, potential vectors of bacteria and viruses, at the same time they are 
scavengers. Hence they have great importance in the fields such as public health, veterinary and 
forensic sciences. I assume that this group has fascinatingly evolved their immunity. Countless 
taxonomical studies of flesh flies are available, but the behavioral studies are scarce. Behavioral 
studies are promising to understand disease spread mechanism. Moreover, it is very important to 
understand the evolution of a gene responsible for the immunity of this particular group. 

I performed an empirical experiment for the mating behavior of flesh flies. I explored the male 
mating strategies around the carcass and tested the hypothesis if there is a resource-based 
mating. In the second question, I tested if there is any special preference towards particular flesh 
type (chicken, fish, sheep) as a larval food along with the habitats and different timings of the day. 

The current experiment aims to study the evolution of the defensin gene from parasitic Diptera 
and Coleoptera groups. We apply a ‘Hidden Markov Model’ (HMM) based comparative genomic 
framework as our approach to search for homologous defencin2 (arthropod immunity gene 
domain) sequences. The phylogenetic tree will be generated to examine the evolution of immunity 
gene among all the targeted groups. 
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When do the males disappear? - A flea beetle with a strongly female-biased 
sex ratio 
 

Kim Rohlfing, Lennart Yue, Sebastian Franke, Susanne Dobler 

The flea beetle genus Altica shows in many natural populations a strongly female biased sex ratio 
which may due to pervasive infections with three different strains of Wolbachia. These bacteria are 
able to induce sex ratio distortion by manipulating the reproduction of the host, including death of 
male embryos, male killing and feminization of genetic males as well as changing the frequency of 
the different mtDNA haplotypes of the flea beetle. Depending on the combination of mtDNA 
haplotype and Wolbachia strain of the female A. lythri her offspring will be almost entirely 
daughters.  

Our study focused on specify the developmental stage the female excess occur. While the sex of 
adult beetles can easily be determined morphologically, eggs and larvae lack any form of 
morphological sex dimorphism. The well conserved sex determination pathway in insects is a 
cascade of regulators ultimately controlling the sex-specific splicing of the transcription factor 
doublesex (dsx). Based on transcriptomic and molecular approaches we identified the sex 
determination transcripts and analyzed their expression level during ontogenesis of A. lythri. With 
this knowledge, we are able to determine the phenotypic sex in egg and larvae stage via RT-PCR. 
Using the information about offspring sex ratio, female haplotype and Wolbachia infection status, 
we will understand the genetic mechanism underlying the strongly female biased sex ration of A. 
lythri. 
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The role of phenotypic plasticity in the local adaptation of different life 
strategies to changing climatic conditions 

 

Daniel Romero-Mujalli, Florian Jeltsch, Ralph Tiedemann 

Populations can adapt to changing local environmental conditions by genetic changes or 
phenotypic plasticity. From these, plastic responses are faster and can buffer fitness losses in 
variable environmental conditions. Most modeling studies has focused on adaptive plasticity. Yet, 
how non-adaptive and adaptive plasticity affect population persistence under different climatic 
conditions (noise color), and scenarios of climate change remains to be studied. In this project we 
develop and individual-based eco-evolutionary model and study what is the relative importance of 
adaptive and non-adaptive plasticity for populations with different life strategy experiencing 
scenarios of directional climate change and environmental stochasticity. Non-adaptive plasticity 
was simulated as a random environmental effect on the development of the phenotypic trait; 
while adaptive plasticity, as linear, logistic, and sinusoidal reaction norms. The last two imposed 
limits to the plastic response. In the model, life strategies differed in their reproductive ability and 
had contrasting population dynamics. The environment was simulated through a climate variable 
defining a phenotypic optimum moving at a given rate of change (climate change scenarios: no 
change, slow, medium, rapid). Scenarios of noise color resembling different climatic conditions 
were explored. We found that adaptive plasticity promotes population persistence in reddish 
environmental conditions. In contrast, non-adaptive plasticity was of advantage under bluish 
climatic conditions. Adaptive plasticity was important for life strategies with low fecundity 
experiencing scenarios of climate change. Populations of life strategies producing more offspring 
could cope with environmental fluctuations relying only on genetic changes or non-adaptive 
plasticity, unless climate change was too fast. 

  



Graduate Meeting 2019 – DZG Fachgruppe “Evolutionsbiologie” 
 

19 
 

Investigating genetics of male sterility in wild-derived hybrid mice 
 

Leslie M. Turner 

 

Hybrids between subspecies of house mice (Mus musculus) often show reduced fertility, a common 
feature of reproductive isolation between recently diverged species. Hybrid male sterility has been 
documented in laboratory crosses and in mice from a natural hybrid zone in Europe between M. m. 
musculus and M. m. domesticus. We showed previously that in wild hybrids, the type and severity 
of sterility phenotypes observed are highly variable, indicating there are multiple underlying 
mechanisms. We identified numerous genomic regions associated with sterility traits by 
performing a genome-wide association study in offspring of wild-caught hybrids. Next, we applied 
an alternate population-genomics approach to identify loci contributing to reproductive isolation; 
we compared genomes from three populations each of Mus musculus domesticus and M. m. 
musculus to identify highly differentiated candidate regions. We compare these candidates to 
sterility loci and discuss possible explanations for discrepancies between results of these two 
speciation genomics approaches. Finally, we developed a panel of inbred strains derived from four 
hybrid zone sites, which we are currently using to pinpoint precise genetic and developmental 
mechanisms of sterility. 
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Symbiosis in a mussel hybrid zone 
 

Merle Ücker, Lizbeth Sayavedra, Rebecca Ansorge, Juliane Wippler, Nicole Dubilier 

Bathymodiolus mussels are among the most successful fauna at hydrothermal vents in the deep-
sea because of their chemosynthetic endosymbionts. The symbionts are environmentally acquired 
with each host generation and provide nutrition to their hosts. Little is known about the 
symbionts‘ influence on the host’s evolution despite many studies that have been performed on 
the symbionts‘ physiology. 

Our study aims at understanding the population structure and dynamics of Bathymodiolus 
mussels and the role of symbiosis in animal hybridisation. Here, we analysed mussel samples from 
a vent field at the Mid-Atlantic Ridge where two mussel species, B. azoricus and B. puteoserpentis, 
have been described to form viable hybrids. We used diagnostic markers and metagenomic 
techniques to assess the hybrid status of each mussel individual and to investigate the phylogeny 
of host mitochondria and the symbionts. 

Preliminary results reveal the presence of one parental mussel species, B. puteoserpentis, and 
individuals with mixed features, ‘hybrids’, at this site. Although we could not detect B. azoricus 
mussels, all investigated hybrid mussels carried the B. azoricus mitotype. Intriguingly, we observed 
the opposite for the sulphur-oxidising symbiont which was exclusively of the same symbiont type 
as in the other parental species, B. puteoserpentis. Thus mitochondrial and symbiont types are not 
linked. 

Our results shed new light on the symbiosis in hybrid Bathymodiolus mussels and raise questions 
of symbiont specificity and recognition. Understanding hybridisation in symbiotic animals allows 
us to study species formation and evolution in natural communities and the role of bacterial 
symbionts in these processes. 
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What can replicate hybrid zones tell us about adaptive divergence and 
speciation? 
 

Anja Westram 

Combining hybrid zone analysis with genomic data is a promising approach to understanding the 
genomic basis of adaptive divergence and speciation. It allows for the identification of genomic 
regions underlying barriers to gene flow, but also provides insights into spatial patterns of allele 
frequency change that inform about the interplay between environmental factors, dispersal and 
selection.  
We have applied this approach to the marine snail Littorina saxatilis, which contains two distinct 
and partially isolated ecotypes, adapted to wave-exposed vs. high-predation habitats. The 
existence of numerous similar hybrid zones in L. saxatilis offers the opportunity to test for the 
repeatability of genomic architectures and spatial patterns of divergence. We have studied seven 
replicate hybrid zones on a small spatial scale on the Swedish west coast. Many genomic regions 
showing steep clines and/or high differentiation are shared among hybrid zones, consistent with a 
common evolutionary history and extensive gene flow, and supporting the importance of these 
regions for divergence. In particular, we find that several large inversions contribute to divergence 
in all locations. Despite showing steep clines between ecotypes, these inversions often remain 
polymorphic within ecotypes, suggesting a role of balancing selection, as predicted by theory. In 
addition, we find evidence for consistent displacement of clines into the Wave habitat. We discuss 
potential causes, including between-ecotype differences in population densities and the extent of 
dispersal. Finally, we place our results in a broader context by asking to what extent signatures of 
adaptation detected locally in Sweden are repeatable across Europe, where ecotypes have evolved 
in parallel multiple times. 
Together, our results demonstrate complexities of the interplay between demographic parameters 
and different types of selection that would not be accessible without continuous spatial sampling. 
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Genetic conflicts over sexual reproduction in hybridogenetic beetles 
 

Cen Zeng, Regina Jäckel, Susanne Dobler 

Sex-determining systems are inherently prone to generate conflict between cytoplasmic and 
nuclear genes. In insects, parasitic cytoplasmic elements, e.g. Wolbachia bacteria, have been 
recognized as a frequent cause of female-biased sex-ratios with the additional potential to favor 
hybridization and to create selective sweeps in infected populations.  

These predictions fit with the situation observed in the flea beetle Altica lythri: This species harbors 
three highly divergent mitochondrial haplotypes, two of which stem from hybridization with 
closely related species. Each A. lythri mtDNA haplotype is widely associated with a particular strain 
of Wolbachia bacteria that apparently drove the haplotypes to widespread occurrence. One of 
these haplotypes (HT1) exclusively occurs in females which produce only female offspring. 
Preliminary paternity analyses by microsatellites hint to a gynogenetic mode of reproduction in 
HT1 females, excluding the paternal genome. We here investigate further whether the presence of 
parasitic bacteria alone is sufficient to explain these reproductive anomalies. Alternatively 
genomic conflicts between introgressed mtDNA genes and nuclear genes could lead to the lack of 
heterogametic males.  

Using ddRAD sequencing, offspring of crosses between the three haplotypes will be analysed to 
determine whether specific ddRAD markers only occur in males. This strategy can identify genomic 
regions where specific alleles are incompatible with HT1 mtDNA leading to the death of male 
offspring. Constructing genome-wide ddRAD linkage maps will help reveal whether HT1 females 
exclusively reproduce gynogenetically (without traces of paternal alleles in the offspring) and 
identify their exact mode of reproduction. 
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