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BSc and MSc projects in the Applied Zoology lab 
 

Research in our group concerns two aspects and their significance for society.  
i) Molecular mechanisms, physiology and evolution of sperm function and metabolism 
ii) the role of mito-nuclear interactions on metabolism, phenotype and evolutionary change 
 
List of topics - for more details see below.  
Email the people (firstname.lastname@tu-dresden.de), if you are interested 

 

 
Klaus.Reinhardt@ 

Evolutionary biology 
 
1) Lipid effects on sperm function 
2) Do reproductive traits evolve in response to microbes? Sperm, Genitalia… 
3) Mitochondrial haplotype, cold and warm survival, and population extinction 

 
Alexander.Froschauer@ 

Sex differentiation 
1) Fecundity and fertility of the Medaka: a matter of guidelines?   
2) Hormonal changes during husbandry  
3) Primordial germ cells as tools to detect reproductive toxicology 
4) Mechanisms controlling recombination frequencies of sex chromosomes 
 

 
Frank.Pfennig@ 

Spermatogenesis in fish 
1) Exploring mediators of gonadotropic action in the fish testis 
2) Is the anti-Müllerian hormone involved in social control of 
spermatogenesis? 
3) Biology of spermatogonial stem cells 

 
 

Lennart.Winkler@ 

Evolutionary and behavioural biology 
1) Male same-sex ('homosexual') & necrophiliac sexual behaviour in beetles 
2) Sex-specific genetic variation in fitness 
3) Use sperm now or save for later - strategic sperm allocation in beetles 
4) The larger the better? Genitalia morphology in beetles  

 



Evolutionary biology 
 
Supervisor: Prof. Dr. Klaus Reinhardt (room 255) 
 
Project 1) You ejaculate what you eat? Lipid effects on sperm function 
Eating lipids affects how you build your membranes - both good and bad. How are sperm 
membranes affected? Manipulate lipids and quantify their effects on sperm viability, motility, 
metabolism. - Reads: Guo & Reinhardt 2020. J. evol. Biol., and references in there 
 
Project 2) Can reproduction evolve in response to interactions with microbes?   
Reproductive characters, such as sperm cells or genitalia evolve very rapidly, mainly believed 
in response to female characters. That's true but we find it more interesting to ask what 
other people don't ask: Do sexually transmitted microbes shape the evolution of sperm 
function? Does natural selection against infection affect the evolution of genitalia shape and 
form? - Reads: Lockhart et al. 1996. Biol. Reviews 71:415-471, Reinhardt et al. 2016. Annual 
Rev Ecol. Evol. Syst. 46:435-459, Reinhardt 2010. Genetica 138:119–127 
 
Project 3: Is mom killing you? Mito-nuclear interaction effects on the phenotype 
The rate of energy production in ectotherms (like flies) depends on the environmental 
temperature. Low and high temperatures are lethal for the organism. This project 
investigates how flies with different matched and mismatched mito-nuclear genomes differ 
in the survival of cold environments, or in warm environments. Because reproduction is also 
affected by mito-nuclear (mis)match, you can ask in your project whether populations of 
different mitochondrial haplotype go extinct at different rates - Reads: Dowling 2014 Biochim. 
Biophys. Acta 1840:1393-1403, Dobler et al. 2014. J evol Biol 27: 2012-34, Dobler et al. 2018. 
Human Reprod Update 24: 519-534 
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Evolutionary and behavioural biology 
 
Supervisors: Dr. Tim Janicke, Lennart Winkler (room 257) 
Study organism: red flour beetle Tribolium castaneum 
Project start: any time 
 
1. Male same-sex ('homosexual') and necrophiliac copulations 
How can same-sex and necrophiliac matings evolve? These behaviours are common in 
Tribolium castaneum (Serrano et al. 1991). They were not caused by social dominance or 
sexual practicing. This project will test whether males may copulate to dispose of 
accumulated, degraded sperm (Reinhardt 2007; Fedina and Lewis 2008; Levan et al. 2009). 
Homosexual/necrophiliac copulations should be less common in males that have recently 
mated. Involves: Observation of mating behaviour, statistics and quantitative genetics 
(optional). 
2. Sex-specific genetic variance/heritability in reproductive success  
The genetic architecture of male and female fitness components predict evolutionary 
change. Genetic correlations between male and female fitness inform us about whether 
male and female traits can evolve independently or ifhigh-fitness females produce high-
fitness males and vice versa. This project will repeat a previous estimation of genetic 
variances (Holman and Jacomb 2017) that failed to consider male-male competition. It 
includes quantitative genetics and a breeding design (full-sib/half-sib). 
3. Strategic sperm allocation in the red flour beetle  
If sperm are costly to produce, sexual selection predicts that males should adjust the 
number of transferred sperm in response to the risk of sperm competition. In red flour 
beetles (T. castaneum) males have the opportunity to adjust the number of sperm 
transferred to the female (Qazi et al. 2015, Fedina 2007). This project will test this hypothesis. 
Includes: Sperm measurements, behavioural observation and sperm microscopy techniques.  
4. Morphology of male reproductive organs 
Male genitalia shape might influence reproductive success of males and so sexual selection 
may influence the evolution of male genital morphology. This is also the case in flour beetles 
where genital morphology affects fertilization success, the outcome sperm competition and 
post-copulatory female choice (Haubruge et al. 1999; Arnaud et al. 2001). Includes: 
Quantitative morphology, paternity markers, insect dissection, microscopy and behavioural 
observations.  
 
Contact 
We are happy to host projects and/or theses in one of the outlined projects or self-
developed projects. If you are interested in joining our team, please contact: 
Lennart Winkler, lennarthamburg@googlemail.com 
Building SE2 Room 24a 
References are on the website. 



Sex differentiation 
Supervisor: Dr. Alexander Froschauer (room 259) 
Study organism: Medaka Oryzias latipes 
Project start: any time 
 
Project 1: Fecundity and fertility of the Medaka: a matter of guidelines?   
Assessing reproduction is challenged when statistics and guidelines cannot be met by the 
biology of the test animals. Small changes in husbandry have large effects of the fecundity 
and fertility. Counting the progeny is more easy than the statistics. Students with strong 
interest in statistics are welcome. See the Medaka Extended One-Generation Reproduction 
Test (OECD TG 240) at  https://www.oecd-ilibrary.org 
 
Project 2: Hormonal changes during husbandry  
Changes in fecundity and fertility can be influenced by hormonal changes and behavioural 
changes. Are the water regimes causative for hormonal changes or are visual and olfactory 
signals involved?  
 
Project 3: Primordial germ cells as tools to detect reproductive toxicology 
An in vivo model fish system to monitor effects of endocrine disrupting chemicals (EDC) is 
developed according to existing OECD guidelines. The forecasting power will be improved by 
including endpoints concerning the F1 in terms of fish embryo toxicity (FET) test to recognize 
transgenerational/ teratogenic effects on the germ line. For the transgenic label of the germ 
line for live imaging see: PMID: 23139203 
 
Project 4: Mechanisms controlling recombination frequencies of sex chromosomes 
The suppression of meiotic recombination is a key feature of sex chromosomes. After the 
formation of a sex chromosome pair the lack of recombination keeps the identity of the 
chromosome pair (WZ or XY) and paves the way for morphological differentiation, 
accumulation of sex specific genes or degeneration (like the human Y). The sex of the 
individual influences the recombination block of the relatively young Y-chromosome in the 
Medaka. We seek to artificially evolve the medaka sex chromosomes to elucidate 
mechanisms that drive the suppression of recombination. 
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Spermatogenesis in fish 
Supervisor: Dr. Frank Pfennig (room 259) 
Study organism: Nile tilapia Oreochromis niloticus 
Project start: any time 
 
 
Project 1: Exploring mediators of gonadotropic action in the fish testis   
Gonadotropic hormones like FSH and LH from the pituitary control gametogenesis at the 
level of the gonads and are transferred by the blood stream. We investigate the role of the 
anti-Müllerian hormone as a putative target of FSH action in the fish testis and want to 
unravel regulation, localization and target genes of Amh-signalling. An interconnection 
between Amh action and a further central signalling pathway of organ development, the 
Wnt-pathway, has been postulated. Therefore, this project considers targeted manipulation 
of Wnt-signaling and examines its effects on testis development. 
 
Project 2: Is the anti-Müllerian hormone (Amh) involved in social control of 
spermatogenesis?  
Latest studies report about a participation of Amh on control of gonadotropin production 
and release in the brain. Further, Amh is a candidate for a possible feedback from the gonad 
to the brain. To prove a role of Amh in that process, we use the phenomenon of social 
hierarchy of male Nile tilapias and look for differences in Amh expression in testis, brain and 
pituitary in dominant and subordinate male fish.   
 
Project 3: Biology of spermatogonial stem cells 
The source for haploid sperm is the spermatogonial stem cell (SSC) of the testis. There is a 
lack of knowledge how SSC maintain their stem cells characteristics and how they controls 
differentiation (asymmetrical or symmetrical divisions or both). Using transgenic reporter 
lines and confocal microscopy we want to observe living SSC and try to find regulators of SSC 
differentiation.  
 


