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BSc and MSc projects in the Applied Zoology lab 
 

Research in our group concerns two aspects.  
i) Molecular mechanisms, physiology and evolution of sperm function and metabolism 
ii) The role of mito-nuclear interactions on metabolism, phenotype and evolutionary change 
 
Overview of topics  
for more details see next page or our websites,  
or email the people below (it is <firstname.lastname@tu-dresden.de>) 

 
Cornelia Wetzker 

Molecular biology and imaging of sperm metabolism  
 
1) Fluorescence lifetime microscopy imaging of cell metabolism 
2) Sugar transporters and sperm metabolism 
3) Protamines and sperm function 

 
Biz Turnell 

Age, Sexual selection and sperm function  
A limited range of BSc projects is currently available, for questions such as: 
Do sperm of old male age faster and produce poor offspring in Drosophila? 
Is there sexual selection on sperm age at pre- or postcopulatory level? 
 
Reinhardt 2007. Quart. Review of Biology 82: 375-393. Pizzari et al. 2007. Trends in Ecology & Evolution 
23: 131-140. Reinhardt et al. 2015. Annual Review of Ecol. Evol. Syst. 46:435-459 

 
Ralph Dobler 

Ecology & evolution of mitochondria-nucleus crosstalks 
 
1) Does mitochondrial haplotype affect the survival in the cold? 
2) Transgenerational effects of mito-nuclear mismatches 
3) Is the mitochondrial haplotype related to population extinction? 

 

 
Klaus Reinhardt 

Evolutionary sperm biology 
 
1) (How) do microbes harm sperm? Can sperm cells adapt to microbes? Does it matter?   
2) Genitalia evolution 
3) Evolution, physiology, molecular biology of sperm storage 
 

 

Cultural history of insects 
- these topics are not primarily directed to biology students (they should do an experiment) - 
1) History of bedbugs in Dresden and Saxony 
2) Bedbug representations in films and TV 
3) Evolution of identification keys 
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Molecular biology and imaging of sperm metabolism  
Supervisor: Dr. Cornelia Wetzker (room 258) 
Study organism: fruit fly Drosophila melanogaster) 
Project start: any time 

 
Fascinatingly, Drosophila females can store sperm alive for weeks. They do so in 
specialised organs (see images above) - we aim to understand why sperm do not die and 
how they gain ATP. We use innovative microscopy techniques (fluorescence lifetime 
imaging microscopy - FLIM; latest confocal microscopy) to measure metabolism and 
visualize cellular structures.  
 
You could be the person to discover what metabolic pathway Drosophila sperm use to 
obtain energy in the male and female body by, for example, inhibitors or transgenic 
RNAi flies. Your work would reveal the role of individual proteins, such as transport 
molecules (glucose/trehalose transporters) or metabolic enzymes of glycolysis and 
oxidative phosphorylation. You will get plenty of experience in fly anaytomy, rearing and 
genetics and in FLIM, by measuring sperm metabolism using NADH autofluorescence. 
 
Beyond a general biological education, no detailed knowledge is required.  
 
The role of protamines in sperm function. We also have an interest in the function of 
a superabundant sperm protein, which replaces histones to squeeze the sperm DNA 
into the nucleus. Transgenic flies expressing eGFP-tagged protamines will be 
used to characterise molecular functions during spermatogenesis. 
 
If you are interested, please contact Conni Wetzker (cornelia.wetzker@tu-dresden) 
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Effects of mito-nuclear interactions 
Supervisor: Dr. Ralph Dobler (room 258) projects 1,2 (Klaus Reinhardt projects 3,4) 
Study organism: fruit fly Drosophila melanogaster) 
Mitochondrially produced proteins form the electron transfer chain together with 
nuclear encoded proteins. Both genomes, therefore, need to work together perfectly to 
produce energy - mutations in mt or nuclear DNA will disturb it. We quantify how strong 
the effects of mismatching proteins are and whether they can be removed by selection. 
 

Project 1: Effects on temperature-related survival (BSc projects) 
Temperature determines energy production and membrane fluidity in ectothermic 
animals; low and high temperatures can be deadly before protein degradation. We know 
that different mitochondrial genotypes respond to temperature in a different way. In this 
project, you can investigate how flies with different mitochondria, and 'right' or 'wrong' 
nuclear genomes differ in the survival of cold, or hot environments. 
 

Project 2: Effects of mito-nuclear mismatching across generations (MSc project) 
The offspring of individuals from populations with different mtDNA and nuclear DNA 
inherit a mixture of paternal and maternal nuclear DNA but only maternal mtDNA. 
These offspring, and their offspring, reproduce, are expected to display symptoms of 
mito-nuclear mismatches but these mismatches should disappear when they are 
backcrossed to their parental genotypes (restoring the ancestral mito-nuclear 
combination in half of the crossings and the new mismatch in the other half). You will 
examine the effects over three generations looking at key health parameters in 
Drosophila (e.g., longevity, fertility, neural capacity, sensitivity to mechanical stress). 
Good Read: 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 
 

Project 3: Is the mitochondrial haplotype related to population extinction? 
Individuals carrying different mitochondrial haplotypes differ in metabolic rate, longevity 
and fertility. In theory, therefore, populations composed of individuals differing in mt 
haplotypes should grow or go extinct differently. No data exist on this question, mainly 
because often mitochondrial and nuclear effects cannot be separated. But we can. Be 
the first to test whether mitochondria drive extinction. 
 

Project 4: Do mitochondrial affect cuticular carbohydrate composition? 
Insects protect themselves from moisture and parasites by cuticular chemistry. This 
chemical footprint is also know to differ with age and between populations. Haem, one 
precursor of chitin, is processed in the mitochondria. However, nothing is known about 
how different mt genotypes, and their match to the nuclear genome affect the cuticular 
hydrocarbons (CHC). You can find out, involving some work in Würzburg. 
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Evolutionary sperm biology 
Supervisor: Prof. Dr. Klaus Reinhardt (room 255) 
Study organism: insects, any others, if suitable 
Project start: any time 
 
Project 1) 1) (How) do microbes harm sperm? Can sperm cells adapt to microbes? 
Does it matter? 
Some data exist showing that microbes harm sperm. We do not really know how and 
what microbes. If you are interested in finding out by observing fluorescent sperm and 
using latest microscopy techniques, please come by for a discussion. 
As microbes do damage sperm, the most simple prediction is that males adapt to 
protect their sperm. But will sperm cells themselves adapt? If you would like to be the 
one finding this out, please let me know. 
Now even cooler - does it matter whether sperm adapt? If they do, they will obviously 
only adapt to microbes around them but not to microbes in other areas. Does that 
mean that sexually transmitted microbes cause the evolution of new species? This 
question can - if you wish - involve field work on crickets in May/ June. 
Reads: Lockhart et al. 1996. Biol. Reviews 71:415-471, Reinhardt et al. 2015. Annual Rev 
Ecol, Evol, Systematics 46:435-459. 
 
Project 2) Genitalia evolution 
Across species, genitalia are the most variable organ on earth. We know that genitalia 
evolve by sexual selection (and not because of a "lock-and-key" mechanism). Be the first 
to carry out the decisive experiment that tells us whether the huge variation in genitalia 
shape and form could arise by natural selection. 
Reads: Reinhardt 2010. Genetica 138:119–127, Bar-On et al. 2014, Nature 
Communications 5:3894, Michels et al. 2015. J Royal Soc. Interface 20141107 
 
Project 3) Evolution, physiology, molecular biology of sperm storage 
In females of many species, sperm stay alive for months, even years, after mating. Why 
don't they die? Is it because males make them long-lived or is it because female nourish 
them, starve them or 'cool' them down? Nobody knows for sure.  
 
Reads: Orr & Brennan 2015 Trends in Ecology and Evolution 30:261-272, Reinhardt & 
Ribou 2013, Scientific Reports 3:2888 
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Cultural history of insects 
Supervisor: Prof. Dr. Klaus Reinhardt (room 255) 
Project start: any time 
- these topics are not primarily directed to biology students (they should do an experiment) - 
 
Project 1) History of bedbugs in Dresden and Saxony 
- suitable for students mainly from the Humanities - 
The purpose of this project is to reconstruct the historical distribution and abundance 
and ideally to relate this information to the changing perception of the bedbug. The 
easiest start is probably Dresden and Saxony. The project will be supported by staff 
from the German and English faculty. 
Read: Reinhardt 2014. Literarische Wanzen. Neofelis; Reinhardt K 2018. Bedbug. 
ReaktionBooks. 
 
Project 2) Bedbug representations in films and TV 
- suitable for students mainly from the Humanities - 
Bedbugs have a vibrant history as is visible in fiction literature and other sources 
throughout the centuries. The otherwise so productive analysis of film and TV studies 
has not been extended to how bedbugs disturb daily life and other cultural aspects. If 
that is interesting to you, please get in touch. The project will be supported by staff from 
the German and English faculty. 
Read: Reinhardt 2014. Literarische Wanzen. Neofelis; Reinhardt K 2018. Bedbug. 
ReaktionBooks. 
 
Project 3) Plagiarism tolerated? Evolution of identification keys 
- suitable for students mainly in the history of science - 
Regular plagiarism and copyright breaches currently appear a thing of the past in the 
scientific literature. While this has not always been the case through historical time, an 
area where this practice seems to have persisted is the publication of identification keys 
of insects. This project will investigate whether and how previous research findings are 
acknowledged across successively published identification keys of an insect group. This 
may or may not be accompanied by a parallel analysis of how plagiarism changed in 
other areas of scientific writing. 
 


