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Public Lecture

Teamwork in der Natur:
Wie bleiben Insektenkolonien gesund?

Sylvia Cremer _
Institute of Science and Technology Austria (ISTA), Osterreich

Ameisen, Bienen und Termiten bilden groBe Kolonien von oft tausenden von Einzeltieren, die meist nur von einer oder wenigen Kéniginnen
abstammen. Durch dieses enge Zusammenleben vieler nahverwandter Tiere konnte es zu rascher Krankheitsausbreitung kommen. Dies ist
jedoch fast nie der Fall, da die Kolonien sozialer Insekten zweifach vor Pathogenen geschiitzt sind: zum einen besitzen auch Insekten ein sehr
effizientes Immunsystem, das sogar ein Immungedachtnis aufweist, zum anderen wehren die Tiere einer Kolonie Krankheiten gemeinsam ab.
Hierzu gehdren ausgepragte Nesthygiene, gegenseitiges Putzverhalten, Wund- und Infektionsbehandlung, und letztlich auch social distancing.

Durch das Zusammenspiel dieser kooperativen Verhaltensweisen in der Gruppe wird die Kolonie vor Krankheitsausbriichen geschiitzt,

erhalt also ,Soziale Immunitat”. In meinem Vortrag gehe ich vor allem darauf ein, wie die individuellen Immunsysteme und die kooperative
Krankheitsabwehr aller Koloniemitglieder zusammenwirken, und wie Pathogene es trotzdem manchmal schaffen, die Abwehrstrategien ihrer
sozialen Wirte zu umgehen.



Evolutionary topology of animal genomes: irreversible processes and novelty in
macroevolution

Oleg Simakov

University of Vienna, Austria

Recent studies have highlighted the conservation of chromosomal and sub-chromosomal genomic organization that dates back to the last
common ancestor of animals over 600 million years ago.

There are several key processes that have shaped animal genomes since, ranging from ,algebraic” combinations of ancestral chromosomal
units to complete chromosomal reshuffling in some clades. In both cases, newly formed chromosomal elements provided for a fresh landscape
to evolve local gene linkages, many of which potentially constituting functional co-regulated units.

In this talk, I will highlight the latest results from our team that describe how such switches in ,evolutionary topology” may be instrumental for
shaping irreversible macro-evolutionary trends in animal genomes, characterizing the time-frame for the continuing evolution and emergence
of local gene regulation.

In particular, | will share our latest results from cephalopod and cnidarian regulatory and structural genomics studies that aim to probe the
functional landscape along evolutionarily diverse chromosomal elements.



The nature of adaptive radiation in the cichlid fishes of Lake Tanganyika

Walter Salzburger
University of Basel, Switzerland

Adaptive radiation is probably the source of much of the ecological and morphological diversity of life on Earth.

Because of their spectacular taxonomic, phenotypic, ecological and behavioral diversity and their propensity for explosive speciation, the
cichlid populations in the African Great Lakes of Victoria, Malawi and Tanganyika are an excellent example of this evolutionary process. The
cichlids of Lake Tanganyika form the most morphologically, ecologically and behaviorally diverse cichlid species groups.

Our in-depth study of almost all of its approximately 250 cichlid species revealed that this spectacular adaptive radiation did not occur
gradually, but in the form of three successive and trait-specific pulses of accelerated phenotypic evolution.

Three trait complexes - body shape, mouth morphology and lower jaw bone - are very diverse and show a particularly strong relationship with
the environment. Furthermore, there is evidence that diversification in terms of behavior and pigmentation patterns has contributed to the
adaptive radiation of cichlids in Lake Tanganyika.



Plenary Lectures

Using high-throughput species discovery with robots and Nanopore sequencing to
overcome taxon biases in biodiversity science

Rudolf Meier

Natural History Museum Berlin, Humboldt-Universitat Berlin, Germany

Biodiversity science neglects hyperdiverse arthropod clades, although they are species-rich and provide many ecosystem services (,dark taxa’).

In my keynote, | highlight that over half of the diversity of flying insects belongs to only 20 family-level clades, a pattern consistent across
habitats and continents. | then demonstrate how little is known about most of these clades by comparing the number of described species
with the number of species in samples from all over the world. This leads to the conclusion that we need new approaches for such taxa.

One key innovation is a robot (,DiversityScanner’) jointly developed with KIT that detects, images, and measures individual specimens prior to
placing them into microplates for DNA barcoding with Nanopore sequencers. Morphological data collected for selected specimens can then
be used to validate ,barcode clusters’ as species, thus readying them for identification or description.

| will show how this approach significantly accelerates the transformation of dark taxa from obscurity to sufficiently well known for
biomonitoring. Furthermore, | will illustrate how Al identification tools for a relatively small number of species can eliminate the need to
barcode 50 % of all specimens in bulk insect samples. In conclusion, | thus advocate for confronting the darktaxon problem in biodiversity
science through high-throughput integrative taxonomy, facilitated by new technologies, and applied to one local sample at a time.



Plenary Lectures

Development as a driver or a brake of morphological diversity?

Anne-Claire Fabre
Natural History Museum of Bern, University of Bern, Switzerland

The majority of animals, including the most successful and speciose groups of insects (over 80 %) and vertebrates (more than one half of their
known diversity or ~20,000 species), undergo metamorphosis implying drastic morphological, functional and ecological changes during the life
of an organism. Thus, indirect development (i.e. biphasic) with a complex life cycle is a dominant developmental strategy and has resulted in
much of the exceptional diversity that is evident today. Metamorphosis is consequently a widespread phenomenon and may be an important
driver of biodiversity, a hitherto largely neglected question which | propose to investigate in this keynote. Salamanders are an excellent model
to do so, as they are sensitive ecological indicators, highly diverse (~800 species) and show the largest variation in life cycle types among ver-
tebrates. The conceptual framework offered by the presence of a diversity of life cycles allow us to test the ability of an organism to adapt to
environmental changes by producing morphological variation (larval and adult stages) from a single genome.

As such, we quantitatively analyse the role of development and function on the evolution of phenotypic diversity on the feeding system over
evolutionary timescales, using a comparative approach combining different taxonomic and ontogenetic scales. To do so, we use interdiscipli-
nary approaches combining functional morphology, developmental biology, diversification analyses and statistical modelling to disentangle
the factors driving diversity at different ontogenetic stages across space and time. Our results show that life cycle complexity can, depending
on the anatomical structure, constrain or alternatively facilitate the evolution of morphological structures and their diversity. As such life cycle
complexity can strongly impact the pattern of morphological diversification across species. Furthermore, the changes encountered during life
cycle shifts have, in some cases, facilitated divergent evolutionary dynamics between species and the colonization of new habitats.

This presentation will shed light on whether life cycle variation has played a major role in the morphological and functional diversity of salamanders.

10



Specialized gut microbiota-host interactions in social bees

Philipp Engel

University of Lausanne, Department Fundamental Microbiology, Switzerland

Animals often harbor specialized microbial communities their gut. These communities have significant physiological and metabolic effects on
their hosts, and hence impact animal health and disease in many ways.

However, understanding mechanisms underlying gut microbiota-host interactions still represents a formidable challenge due to the complex
and often inaccessible biology of gut microbial communities and their animal hosts.

Social bees (i.e. honey bees, stingless bees and bumble bees) offer fantastic opportunities to study gut microbiota-host interactions as they
harbor relatively simple yet specialized and experimentally tractable gut bacterial communities. In my talk, | will present recent findings from
ecological surveys of wild bee species and gnotobiotic bee experiments with honey bees which advance our understanding of the evolution,
ecology, and functioning of microbiota-host interactions and provide new insights into bee health.

11



Bees, bugs and pollination: how global change can affect population health
and disease ecology

Lena Wilfert
University of Ulm, Germany

Global change, such as land use intensification, invasive species and of course of climate change, can disrupt biotic interactions, for example
leading to emerging diseases or declines in population health.

We combine studies of wild assemblages of bees and other pollinators with omics approaches and experimental studies to understand how
global change affects biotic interactions in these beneficial insects, crucial for the maintenance of biodiversity and human food security.

For example, we study how the anthropogenic de-novo acquisition of vector-borne transmission has led to disease emergence and changes
in pathogen ecology in wild and managed bees and how land-use intensification affects pollinator health. This sheds light on fundamental
evolutionary ecology, such as what drives the evolution of virulence, but at the same time identifies conservation strategies that can mitigate
the effects of climate change on pollinator communities.

12



Round Table Discussion #lchBinHanna

#1chBinHanna. Prekare Wissenschaft in Deutschland

Amrei Bahr Sven Bradler Manuela Sann Johannes L.M. Steidle Jorn von Déhren Peter Warth (Moderation)
University of Stuttgart, ~ German Zoological University of Hohenheim, University of Hohenheim, University of Bonn, Stuttgart State Museum of
Germany Society, Germany Germany Germany Germany Natural History, Germany

Mit dem Twitter-Hashtag #lchBinHanna und dem 2022 erschienen Buch "#IchBinHanna: Prekdre Wissenschaft in Deutschland” kritisieren die
drei Wissenschaftler:innen Amrei Bahr, Kristin Eichhorn und Sebastian Kubon die Arbeitsbedingungen und Berufsaussichten des akademischen
Mittelbaus. Ausgangspunkt war ein 2021 veroffentlichtes Video des Forschungsministeriums, in dem die fiktive Biologin Hanna die Vorteile des
seit 2007 eingeflihrten Wissenschaftszeitvertragsgesetz (WissZeitVG) propagiert.

Gemeinsam mit der Philosophin und Initiatorin Amrei Bahr werden wir den Hintergrund der #lchBinHanna Initiative und gegenwartige
Situation Rund um das WissZeitVG besprechen und Losungsvorschlage und Reformansatze diskutieren.

Wir mochten eine lebendige Podiumsdiskussion gestalten und bitten Sie um aktive Teilnahme an der Vorabumfrage. Im Foyer finden Sie
Fragebdgen, die Sie ausgefillt in die zugehorigen Boxen werfen konnen.

Die Veranstaltung findet auf Deutsch statt.

13



Vi DZG 2024

\e'e Stuttgart, Germany

INVITED SUBJECT

GROUP TALKS

14



Developmental Biology

How to , organize” a spider embryo. Insights into early spider embryogenesis and beyond.

Matthias Pechmann
University of Cologne, Cologne Biocenter, Institute of Zoology, Germany

The establishment of the anteroposterior (AP) and dorsoventral (DV) body axes is a crucial process during the early embryonic development of
bilaterally symmetric animals. In many animals, ‘organizers’ are key players to induce the main body axes and to induce gastrulation and germ
layer patterning. In spiders, the organizer is known as the ‘cumulus’. The spider cumulus, a cluster of migratory and signalling cells, is formed
during early embryogenesis and induces the formation of the dorsoventral (DV) body axis via the activation of the BMP signalling pathway

in cumulus adjacent cells. In close association to this process, cumulus migration is crucial to induce dorsal cell fate at the correct position
within the embryo. Previous studies indicate that Hedgehog- as well as FGFR-signalling is involved in cumulus migration. Overall, the proper
formation and migration of cumulus cells is key to normal spider embryogenesis. While the loss of the cumulus is blocking DV axis formation,
duplication of the cumulus can induce embryonic twinning.

Many aspects of the organizing capacities of the spider cumulus are still poorly understood. Especially the gene regulatory networks that are
associated with cumulus migration, cumulus cell cohesion and signalling are crucial to understand axes formation in spiders. Our analyses fo-
cus on these cumulus specific gene regulatory networks (GNRs) and provide a better understanding of the mechanisms that lead to proper
axes formation in spiders and other chelicerate species.

15



Taller or smaller: How feeding controls body plasticity in a sea anemone

Patrick Steinmetz
University of Bergen, Norway

Most animals regulate their growth rates and body sizes to match the amount of nutrients available in the environment. Although this capacity
constitutes one of the oldest physiological control processes in animals, it is only poorly understood on a cellular and molecular level.

| will present our current cellular and molecular understanding of how changes in nutrient supply affect body size and growth rates in the sea
anemone Nematostella vectensis. On a whole-body level, we found that feeding drives body growth by cell proliferation while starvation leads
to whole-body shrinkage and massive cell loss. | will show how food supply affects cell cycle progression, TOR signalling activity and apoptosis
levels on a whole-body level and in a specific population of multipotent stem-like cells. In addition, we observed that epithelial cell extrusion
occurs during starvation-induced cell loss and is likely evolutionary conserved between cnidarians and bilaterians.

Altogether, our research forms the foundation to start understanding how cell physiology integrates nutritional input to control cell cycle pro-
gression and body plasticity in animals with lifelong growth.

16



Evolutionary Biology

Short time, big impact — host-microbiome interactions in the Anthropocene (stories from honey
bees and bark beetles)

Vienna Kowallik
Albert-Ludwigs-Universitat Freiburg, Germany

In recent decades our environment has been experiencing drastic, human-made changes. The consequences, especially regarding insects, ran-
ge from steady declines/extinctions of species on the one hand, to outbreaks/invasions on the other. As most insects live in intimate relation-
ships with microbial symbionts, these biotic interactions are undoubtedly disturbed by anthropogenic change such as chemicals, habitat modi-
fication, or climate change. In this talk, | will look at some of these effects on microbial symbioses in honey bees and bark beetles, two systems
that show rather contrasting responses to environmental change.

The microbiome of honey bees (Apis mellifera) is well defined, socially transmitted and experimentally tractable. Leveraging these facts, we tes-
ted whether a chemically perturbed microbiome, as well as associated effects on host phenotypes, are transmitted across adult worker “gene-
rations”.

In aggressive bark beetles (such as Ips typographus), which are known for their increasing mass outbreaks, host-microbiome relationships are
much less understood. | will present our current work on protective functions, symbiont mediated effects on beetle behavior, and our plans to
investigate how the microbiome may be affected by climate change.

17



Evolution in the Anthropocene: Bees and Urbanisation

Panagiotis Theodorou
Martin Luther University Halle-Wittenberg (MLU), Germany

Cities are expanding worldwide, and urbanisation has been identified as a threat to global biodiversity as well as a driver of evolutionary
change. The growth of cities results in an increase in impervious surfaces, habitat loss and fragmentation, invasion of non-native species and
long-term environmental changes associated with the heat island effect and pollution. The combination of these effects constitutes a challenge
to the survival and persistence of many species, including essential ecosystem service providers, such as wild bees, while also imposing altered
selective regimes. Only organisms that can cope with and/or adapt to this novel set of challenging urban abiotic and biotic conditions can sur-
vive in cities.

Recent reports of bee declines have focused attention on insect pollinators, and urban ecology has provided significant insights into how urban
environmental changes affect bee species’ community structure. However, we know little about how the ecological impacts of urbanisation af-
fect the evolution of wild bee populations living in cities.

In this talk, | will highlight the latest results from our ongoing research, which investigates how consistent and predictable the effects of urbani-
sation are on the adaptive and non-adaptive evolution of wild bee populations.

18



Morphology

Egg Morphology at the Nanoscale

Liliana d‘Alba
Naturalis Biodiversity Center (NCB), Netherlands

Eggs are multifunctional structures that have enabled animals to colonize terrestrial habitats for millions of years. Egg morphology, particularly
eggshell nanostructure, is at the core of animal survival, mediating the interactions between embryos and their environment, and has evolved
into a massive diversity of forms and functions in modern taxa. These functions are critical to embryonic survival, have profound effects on ani-
mal evolution and may serve as models for new antimicrobial and/or breathable materials.

Nevertheless, we lack essential knowledge on the basic properties of eggs, including their ultrastructure, chemical composition, and material
properties. These data are critically needed if we are to understand their effects on evolution and diversification of animal lineages. Here, |
showcase our research on the relative contributions of structural constituents and chemistry of eggshells to their biomechanical performance
using squamate and stick insects as study systems.

| combine techniques to characterize eggshell structure (i.e. X-ray micro-Computed Tomography (uCT) coupled with scanning electron micro-
scopy), with the analysis of eggshell chemical composition using FTIR. Bridging form to function, | then present our findings on the functional
performance (optical, mechanical, interaction with water) of these eggshells and finish by revealing the insights we have gained about the evo-
lution of these remarkable egg structures and their impact on animal fitness.

19



Morphology

History, Novelty, and Function: Cases from Beetles and Wasps

Brendon E. Boudinot
Senckenberg Research Institute and Natural History Museum, Frankfurt am Main, Germany

In this talk | will introduce the beetles (Coleoptera) and pincer wasps (Hymenoptera: Dryinidae) as evolutionary morphological systems for un-
derstanding the dimensions of history, anatomical identity, and function.

Using the early evolutionary history of the Coleoptera as the first of two case studies, | will contrast the deepest fossil record of this group to
the Hymenoptera and use phylogenetic methods to test hypotheses of fossil placement and transformation series. In so doing, | will highlight
the evolutionary patterns of Coleoptera that demonstrate the need for deciding criteria for the determination of homology and character pola-
rity. In the second case study, | will define a new system for the study of novelty and function: The grasping mechanism of Dryinidae. | will defi-
ne the system anatomically and mechanically, which involves the recognition of new biological characters and the modified states of inherited
characters. By tracing the derivation of form and function across the phylogeny of the group, | will contrast plesiomorphy and apomorphy of
states versus the origin, inheritance, and extinction of characters. Finally, using these two systems, | will reflect on the insights that can be pro-
vided by a phylogenetically informed and systematic-phenomic approach to evolutionary developmental biology.

Presenting work done in collaboration with Rolf G. Beutel [Institut flir Zoologie und Evolutionsforschung, Jena], Thomas van de Kamp [Institute
for Photon Science and Synchrotron Radiation (IPS), Laboratory for Applications of Synchrotron Radiation (LAS), Karlsruhe Institute of Techno-
logy (KIT)], and Carly Tribull [Farmingdale State College, USA], among others.

20



Neuronal control of flight turns in Drosophila

Bettina Schnell
Max Planck Institute for Neurobiology of Behavior — caesar Bonn, Germany

Flies perform rapid turns termed saccades to change direction during flight, which constitute an important aspect of their behavior. However,
how these turns are controlled by the brain is still poorly understood. Saccades can be elicited by looming stimuli mimicking an approaching
object such as a potential predator, but can also be initiated spontaneously.

We study the neuronal mechanisms underlying the control of saccades during flight with a focus on descending neurons (DNs) that transmit
information from the brain to the ventral nerve cord. Using whole-cell patch-clamp recordings during head-fixed flight in Drosophila, we have
identified DNs whose activity is correlated with flight saccades (measured as changes in wing stroke amplitude in our preparation), some of
which receive direct input from looming-sensitive visual projection neurons. To study the actual contribution of these DNs to the control of
saccades, we use genetic tools to manipulate their activity during both head-fixed and free flight.

For this, we have developed a setup that allows us to track the flies’ behavior during free flight while presenting visual stimuli or optogenetical-
ly activating DNs. This work provides an entry point into understanding how sensory information is transmitted to the motor system to control
an important behavior of the fly.

21



Neurobiology

Songbird brain circuits for skilled vocal and non-vocal behaviors

Felix Moll

University of Tibingen, Animal Physiology, Germany

From typing an email to swinging a tennis racket, learned motor sequences are commonplace in our everyday lives. In humans, these complex
behaviors are often associated with the use of tools, but how tool use is controlled at the level of the neural circuit remains virtually unexplo-
red.

To gain traction on this issue, we first consider our previous work on the neuronal mechanisms underlying a different complex learned beha-
vior: the courtship song of the zebra finch (Taeniopygia guttata). Next, we demonstrate that the zebra finch shares its songbird-typical brain
structures dedicated to vocal control (i.e., the “song system”) with the carrion crow (Corvus corone) — another songbird species that readily le-
arns to use tools in the laboratory.

In the crow brain, the well-characterized song system is anatomically paralleled by identified areas involved in voluntary head movement con-
trol, which we have mapped out using tract-tracing methods. These premotor areas are likely involved in controlling our crows’ behavior in a
task that requires them to employ a stick tool to reach for food pellets in a fully automated behavioral setup. By tracking their movements with
high-speed video cameras, we demonstrate both the reproducibility and the sensory feedback-driven adaptability of the crows’ tool use. This
new behavioral paradigm and an anatomical atlas of the crow’s premotor system will enable us to identify the neuronal underpinnings of tool
use control in the crow brain, uncovering network coding principles underlying skilled action sequences.

22



The role of environmental features in shaping insect traits

Sabine Nooten
University of Wirzburg, Biocenter, Department of Animal Ecology and Tropical Biology, Germany

Insects are an essential part of global biodiversity. They stand at the relative base of the food chain and play important roles in ecological pro-
cesses. They are also sensitive to environmental change.

I am using social Hymenoptera (ants and wild bees) as model organisms to tackle questions related to global patterns, species traits, and key
ecological processes. On the global scale, my research shows that there is a huge variety of the sheer numbers and densities across biomes,
regions and habitats. On smaller scales, regional communities are related to land use types and habitat features. In climatically challenging en-
vironments, only species with a specific suite of traits persevere.

Given the current loss of insect biodiversity in terms of species richness and abundances, it is paramount to understand relationships between
insect species, their traits and the environment. In other words — why are insects where they are and which key features are important to persist
in the future?

23



Ecology

The influence of environmental stressors and associated landscapes on diet diversity, body traits,
and reproduction in wild bees

Samuel Vieira Boff
Ulm University, Germany

Wild bees are crucial pollinators, guaranteeing the reproduction of many flowering plants and their production of diverse nuts, fruits and seeds.

Despite their vital ecosystem service of pollination which is tightly linked to food production, generating billions of dollars every year, wild bee
populations are declining in response to anthropogenic stressors. Deforestation and the depletion of floral resources are key challenges, re-
ducing nesting opportunities and food availability for wild bees. Sublethal doses of pesticide disrupt the behaviour and physiology of solitary
bees, including their chemical communication, in the case of the latter, affecting their own reproduction.

In this talk, | will present two case studies: one in the Neotropical region and another in the Temperate region, addressing these stressors and
how they impact wild bees. The first study focuses on the primitively eusocial orchid bee, Euglossa cordata (Apidae: Euglossini), for which |
examine diet diversity and brood production in Neotropical areas. First, we assess the impact of deforestation on pollen diversity in E. cordata
nests, finding that forested areas in Sdo Paulo (Brazil) support higher pollen diversity and greater brood production. Moreover, published stu-
dies across the Neotropical region corroborate the idea that forest cover predicts higher pollen diversity in Euglossa bees. The second study
investigates the influence of conventional and organic farming systems on the nesting occupancy rate and body traits of Osmia bicornis (Me-
gachilidae: Osmiini), an essential crop pollinator in Germany. Our findings reveal that sustainable agriculture enhances nesting and brood cell
production, and local farming practices affect body size and cuticular hydrocarbons. These cuticular hydrocarbons are sex pheromones that
influence mating behavior, potentially mediating the effect of pesticide on bee populations.

Our results highlight the need for collaboration among scientists, farmers, and policymakers to protect wild bees, emphasizing that landscape
and resource management, along with greater attention to sustainable pest management, are key to wild bee conservation.

Funding: Aurelia Stiftung and SAGST

24



Physiology

Metabolic Adaptation to Nutrient Limitation in Vertebrates

Nicolas Rohner
University of Miinster, Germany

Adaptation to food deprivation is widespread among animal species, reflecting the intimate connection between genotype, phenotype, and
the environment. However, the genetic basis of physiological adaptations to nutrient availability remains an unresolved challenge of both
organismal biology and modern evolutionary genetics.

We are using the cavefish Astyanax mexicanus as a promising research organism to unravel the genetic basis of starvation resistance. A.
mexicanus exists in two forms: a river-dwelling surface fish and a blind, depigmented cavefish. Whereas the surface forms live in a rich
ecological environment, multiple distinct cave populations have evolved metabolic adaptations to nutrient limitations in caves. Importantly, the
surface and cave morphs remain interfertile and can be bred in the laboratory.

Using recently developed genetic and genomic tools, we have shown that cavefish evolved a massive capacity for fat storage due to increased
appetite, adipogenesis, and lipogenesis. In addition, we found that cavefish display elevated blood sugar levels and insulin resistance caused by
a mutation in their insulin receptor. Unlike humans with the same mutation, cavefish do not display diabetes markers and live long and healthy
lives. Furthermore, cavefish develop hypertrophic visceral adipocytes without obvious signs of inflammation due to reduced amounts of pro-
inflammatory cytokines.

In a more recent series of studies, we showed that cavefish are thriftier due to decreased muscle mass, improved glycogen production, and
efficient recycling of amino acids. As all these extreme adaptations have no negative consequences on the metabolic health, immune response,
and lifespan in these fish, it suggests that cavefish develop these phenotypes as part of their starvation resistance and have evolved resilience
phenotypes that allow them to tolerate deviations from normal vertebrate physiology. This positions cavefish as a promising model to gain
mechanistic insights into disease phenotypes from an evolutionary and adaptive perspective.
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High voltage immunity in strongly electric fish

Stefan Schuster
University of Bayreuth, Germany

Strongly electric fish are renowned for shocking prey and foes, but it is not known what protects them from being shocked themselves. | will
report evidence for two strongly electric fish, the African electric catfish, and the South American electric eel. In both species, the operation of
muscles, nervous systems, and of the heart is immune not only against their own but also against external high voltage discharges. Surprisingly,
both species do not simply insulate their body but allow low-frequency currents to pass, so that it is possible to pick up electrocardiograms
from their surfaces.

By studying explanted organs, we show that heart and muscles of the electric eel are intrinsically tolerant against high voltages. However, in
the electric catfish the explanted organs are not immune but are efficiently protected in vivo by a thin layer with remarkable cellular properties.
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Systematic, Biogeography & Diversity

How the fairy tube-worm got its dance, and other evolutionary tales of form and function in marine
annelids

Jenna Moore
Museum of Nature Hamburg, Zoology, Leibniz Institute for the Analysis of Biodiversity Change (LIB), Germany

Marine annelids are amazingly morphologically diverse, reflecting both the flexibility of their segmented body plan, which has allowed them
to radiate into every marine habitat, and their diverse feeding strategies — including suspension feeding, detritivory, herbivory, and predation.
Tagmatization is the functional specialization of groups of body segments and a defining feature of arthropods. However, functional body
regionalization is not as well understood in annelids, another major lineage of segmented animals.

This talk will explore functional morphological evolution in two distantly related clades of marine annelids. | will present results on the
evolution of tagmatization in Chaetopteridae, a small group of tube-dwelling annelids. Their diverse and flexible feeding modes provide a
unique natural experiment to explore body region specialization in annelids in phylogenomic context. | will discuss how a complete organismal
view, linking phylogeny, form, function, ecology, and oceanography, can inform systematics and taxonomy.

| will also present ongoing research on the evolution of complex jaw structures in Eunicida, a diverse lineage of marine annelids with a rich
fossil record from the late Cambrian to the Recent. Eunicidans have diverse, complex, articulated jaw structures, and lifestyles ranging from tiny
microphagous worms to the giant “sand-striker” worm, an ambush predator of fish.

Both examples will illustrate how museum collections can be used to investigate functional morphological evolution, generate new character
information for systematics and taxonomy, and provide context for global biogeographic patterns by revealing evolutionary constraints and
opportunities.

27



Systematic, Biogeography & Diversity

Diversity of the germline-restricted chromosome in passerines birds

Francisco J. Ruiz-Ruano
Leibniz Institute for the Analysis of Biodiversity Change (LIB), Museum Koenig (ZFMK), Bonn, Germany

The genomics field has significantly advanced our understanding of avian chromosome evolution. However, a special chromosome consistently
found across all studied songbird species has been scarcely considered in the genomic research. This is a germline-restricted chromosome
(GRC) which is absent in the somatic line and only present in the germline.

The recent works in the zebra finch, two nightingales and the blue tit have suggested a shared ancestral origin for songbird GRCs. These
chromosomes exhibit an exceptional rate of content turnover compared to the rest of the genome. Here, we aim to explore the biodiversity
of GRCs across the passerine phylogeny. Using linked-read libraries from 10x Genomics Chromium, we sequenced draft genomes from both
germline and soma tissues of 25 species within the Estrildidae family and other Passeriformes families, including two suboscines as well. Also,
we went deep in two species by performing testis long-read assemblies. Our comparative analysis revealed that the GRC was present in a
common ancestor of all passerines, so two thirds of all bird species would carry it.

Additionally, we found a remarkable diversity in the GRC led by expansion and contraction of repeats as well as events of gene acquisition and
loss. Actually, only a few genes are ancient and widespread like elavl4, cpeb1, bicc1 and pim1, raising the possibility that they are important for
the function of this mysterious chromosome.
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Social relationships in farmed animals and its impact on welfare

Borbala Foris
Veterindrmedizinische Universitat Wien, Austria

Social environments in agricultural settings often differ from what animals evolved to live in. Many farm animal species are kept in artificially
created groups and have limited agency in avoiding others or maintaining meaningful social bonds over longer time.

Despite these considerable differences from wild counterparts, farm animals live in complex social environments and management practices
that prioritize the social needs of animals are needed to ensure a high level of welfare. Technological advances in automated behavioral
monitoring open new frontiers in the analysis of social interactions in farm animals and allow us to better understand how the life of individuals
is modulated by their social environment.

This talk will highlight key examples of adverse welfare effects of suboptimal social settings through competition and agonistic interactions
and outline current research on the potential benefits of facilitating the formation and maintenance of socio-positive bonds. The promises and
pitfalls of technology use in routinely monitoring and managing the social environment will also be discussed.
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Evaluating the Evolutionary Roots of Cooperation and Conflict through the lens of Pan

Liran Samuni
German Primate Center, Leibniz Institute for Primate Research, Germany

More than any other species, humans exhibit an extraordinary capacity for cooperation that transcends social boundaries and is often
considered the secret to our success. However, the same capacity for cooperation can also fuel intergroup conflict and violence, resulting in
discriminatory and prejudicial behavior. Studying the evolutionary roots of the interplay between cooperation and competition through the
lens of Pan is key to the reconstruction of ancestral hominin conditions that continue to influence the social dynamics of present-day human
societies.

In this talk | will discuss the mechanisms underlying violence and cooperation among our closest living relatives, chimpanzees and bonobos.
These two species share similar life-histories and social environments but exhibit significant differences in patterns of dominance, social
relationships, and out-group attitudes. By leveraging and evaluating the similarities and differences between them, | will present some work
on how in-group/out-group identity is manifested in the two species and its potential link to hostile or peaceful out-group attitudes. | will
evaluate the contexts underlying out-group competition or cooperation in the two species and the role of differentiated social relationships in
shaping their societies.
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Developmental Biology

Molecular interplay of conserved and novel genes shapes the neurogenesis of Hydra m

Alexander Klimovich
Christian-Albrechts-Universitat zu Kiel, Zoological Institute, Germany

The neuron is considered to be an evolutionarily ancient cell type, and the first neurons likely emerged in the last common ancestor of
Cnidaria and Bilateria. The molecular programme of mature neurons is composed of ancient, highly conserved functional modules. Moreover,
neurogenesis - the process of neuronal emergence and differentiation from committed progenitors - is also controlled by a set of conserved
transcription factors. However, our observations (Klimovich et al., PNAS 2020) revealed a substantial contribution of non-conserved lineage-
restricted genes to the molecular programme of neurons in the freshwater polyp Hydra.

Here, we explore the role of lineage-restricted genes in Hydra neurogenesis using phylogenomic analysis, single-cell transcriptomics, machine
learning tools, functional genetics approaches and behavioural assays. We demonstrate that novel Medusozoa- and Hydrozoa-restricted genes
encoding transcription factors and effector proteins play a cr