
 

15 ECTS projekter F2022:  

 

1. Group leader and supervisor: Markus Rinschen (rinschen@biomed.au.dk) 

Project: Bioinformatic analysis of omics data in kidney disease. 

Description: 

Our lab is interested in the molecular cues that define kidney disease, especially glomerular disease. One 

(1) empirical bachelor thesis project is available in the lab. The project will primarily involve data analysis of 

a small omics dataset, the interpretation and the discussion in the context of kidney disease. Subsequent 

bench experiments will be performed if time allows. For successful completion, the project requires 

preexisting computational programming skills (i.e. Matlab, R, Python) for data visualization and data 

analysis. 

 

2. Group leader and main supervisor: Vladimir Matchkov (vvm@biomed.au.dk), daily lab-contact 

Christian Stæhr 

Project:  Neurovascular coupling in stroke 

Description: 

Stroke and following ischemia reperfusion changes neurovascular coupling that is responsible for blood 

supply matching neuronal activity. These changes might have crucial importance neuronal survival and 

reperfusion efficiency. Several signalling pathways are known to be involved in neurovascular signalling. We 

will assess the signalling pathways modified in stroke ex-vivo in live brain slice preparation and in isolated 

cerebral blood vessels in myograph. 

 

3. Group leader and main supervisor: Vladimir Matchkov (vvm@biomed.au.dk), daily lab-contact Line 

Hansen 

Project:  Cerebrovascular tone after post-stroke reperfusion. 

Description: 

We have recently shown an elevated vascular tone in penumbra arteries after post-stroke reperfusion and 

suggested that it can contribute to non-reflow phenomenon. The mechanism behind this phenomenon is 

unknown but we suggest that it involve an abnormal calcium sensitization in the vascular wall. We will now 

study it ex-vivo in vascular myograph by assessing vasocontractile and vasorelaxation responses to agonists 

in the presence of different modulators of putative downstream intracellular signaling. 

 

4. Group leader and main supervisor: Vladimir Matchkov (vvm@biomed.au.dk), daily lab-contact 

Rajkumar Rajanathan 

Project: Mechanism(s) of calcium sensitization in coronary arteries and its changes in familial migraine. 

Description: 

The project will be conducted ex-vivo on isolated small arteries from experimental animals that will be 

mounted in isometric wire myograph or on perfused heart in Langendorff preparation, i.e., two bachelor 

students can be involved in the part-projects. The responses to different contractile agonists and 

antagonists and the heart rate effect will be compared will be compared upon pharmacological 

intervention with downstream pathways controlling calcium sensitivity of contractile machinery. 

 

 

 

 



5. Group leader and supervisor: Yonglun LUO (Alun) (alun@biomed.au.dk) 

Project: Precision gene correction with prime editing 

Group website: www.dream.au.dk  

Description: 

Prime editing is regarded as the newest CRISPR-Cas9 derived gene editing tool, which overcomes the 

limitation of the original method relying on generating DNA double strand breaks. However, the vector 

complexity of prime editing also limits its application in a broader source. This project aims to provide 

students (max. 2) with up-to-date knowledge (writing) about the CRISPR and prime editing technologies, as 

well as offer a short-term project which will develop an exciting mRNA-based prime editing technology to 

enhance prime editing (point mutation) in human cell lines and induced pluripotent stem cells (iPSC).  

Methods: cell culture, iPSC, PCR/qPCR, CRISPR vector generation, Sanger sequencing, Nucleofection, Next 

generation sequencing, data analysis with R program, indel analysis with TIDE and EditR, fluorescent 

imaging, Western blot. 

  

6. Group leader and main supervisor: Karina Dalsgaard Sørensen (MOMA): kdso@clin.au.dk; daily 

supervisor Jacob Hesselvig Fredsøe: jcf@clin.au.dk 

Project: The advantages of multiparametric MRI scans in detection of prostate cancer  

Description: 

The project aims to investigate any advantages of using multiparametric MRI scans compared to 

biparametric MRI scans regarding detection of prostate cancer. You will be analyzing existing MRI scans 

from approximately 400 men. This will allow you to investigate if the use of multiparametric and contrast 

sequences detect cancers which could be missed if the more simple and faster biparametric scans are use 

and evaluate any effect from the spatial location of the lesions. Good computer skills and an interest or 

experience in programming will be an advantage. 

 

7. Group leader: Claus H. Gravholt (claus.gravholt@clin.au.dk) 

Supervisors: Claus H. Gravholt and Agnethe Berglund 

Project: Deep phenotyping of males with 46,XX disorder of sex development – a study aiming at linking 

genotype with phenotype 

Description:  

Some males are born with the karyotype 46,XX, typically due to a translocation of the SRY gene from the Y 

chromosome, where it is normally situated, to the X chromosome. Not much is known of this rare disorder. 

We have established a study of males with 46,XX disorder of sex development together with colleagues in 

Germany and examined these males with DEXA scans, endocrine parameters, anthropometry, 

neuropsychologic testing, RNA sequencing and DNA methylation. We now want to combine all these 

different parameters in an unsupervised analysis using principal component analysis and in a supervised 

way using artificial intelligence, in order to possibly link genotype with phenotype in a convincing manner. 

 

8. Group leader and supervisor: Lise Juul  (Lise.juul@clin.au.dk) (Dansk Center for Mindfulness) 

Project: Mental health in Danish schoolchildren 

Description: 

In spring 2020, a total of 1151 schoolchildren in grade 4 – 9 completed a questionnaire including a variety 

of validated scales measuring mental health (well-being, mental health problems, resilience and 

mindfulness). The data was collected in municipal and private schools from the Capital Region of Denmark, 

Region Zealand and Central Denmark Region. 

mailto:Lise.juul@clin.au.dk


The aim of your project could be to i) describe mental health in Danish schoolchildren in spring 2020 and ii) 

to investigate associations between different aspects of mental health. 

 

9. Group Leader and supervisor: Ermelinda Porpiglia (eporpiglia@biomed.au.dk) 

Project: Mapping niche dynamics at single-cell resolution to boost the regenerative potential of aged 

skeletal muscle 

Description: 

Muscle regeneration is driven by muscle stem cells (MuSCs). We know that during aging the immune 

system deteriorates and MuSC function declines. Yet we still do not know whether the communication 

between MuSCs and immune cells is altered in aged muscle. 

This project aims to investigate whether immune system dysregulation with aging disrupts the 

communication between MuSCs and immune cells in the muscle stem cell niche and whether defective 

communication between MuSCs and immune cells impairs muscle regeneration. This project will employ a 

novel single-cell technology, single-cell mass cytometry (CyTOF), to address these questions. This research 

will help us develop strategies to modulate the immune system to boost muscle regeneration in the elderly. 

 

10. Group Leader: Prof. Robert Fenton (https://potassium-bloodpressure.org/lab-member/robert-a-

fenton/) (robert.a.fenton@biomed.au.dk) 

Supervisor: Postdoc Lena Rosenbæk and Prof. Robert Fenton 

Project: Epigenetic regulation of renal NaCl transport  

Description:  

The kidneys play a major role in body salt balance by controlling reabsorption of salt through membrane 

transport proteins. Altered activity of these proteins leads to several disorders and diseases, including 

hyper- and hypotension. The objective of this project is to investigate the epigenetic regulation of renal salt 

transport proteins as a basis for understanding these disorders. The project uses cell biology approaches 

and can be adapted to the student’s interest. 

 

11. Group Leader: Prof. Robert Fenton (https://potassium-bloodpressure.org/lab-member/robert-a-

fenton/) (robert.a.fenton@biomed.au.dk) 

Supervisor: Prof. Robert Fenton 

Project: How does potassium (K+) intake control blood pressure (BP)? 

Description:  

Hypertension is the single greatest contributor to premature death in the world, but current treatments are 

suboptimal and effective new interventions are required. The objective of this project is to further our 

understanding of how increased dietary K+ can reduce BP. The project involves animal models or 

CRISPR/Cas9 and cell biology approaches and can be adapted and fitted to the students interests.   

 

12. Group Leader: Prof. Robert Fenton (https://potassium-bloodpressure.org/lab-member/robert-a-

fenton/) (robert.a.fenton@biomed.au.dk) 

Supervisor: Assistant Professor Qi Wu, Prof. Robert Fenton 

Project: Protein drivers of diabetic kidney disease. 

Description:  

Diabetic kidney disease (DKD) develops in 40% of diabetics and is the leading cause of chronic kidney 

disease. To better understand cellular behavior in DKD, this project will generate a proteome map (entire 

set of proteins that is expressed by an organism at a certain time) of specific kidney cell types isolated from 
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DKD patients and link it to disease progression. The project involves microscopy, state-of-the-art mass-

spectrometry proteomics and associated bioinformatics. 

 

13. Group leader and supervisor: Sine Skovbjerg Jakobsen (sine.skovbjerg@clin.au.dk) (Dansk Center 

for Mindfulness) 

Project: Mental health in the adult Danish general population  

Description: 

Mental health can be defined as a state of well-being in which every individual realizes his or her potential, 

can cope with the normal stresses of life, can work productively and fruitfully, and is able to contribute to 

her or his community (WHO). Based on data from the adult general population (n= 9700) the aim of the 

project is to describe mental health in Denmark. Data on mental health include validated measures of 

perceived stress, anxiety and depression. Moreover, to explore the possible association between mental 

health status and sex, age, social status and education.  

 

14. Group leaders and supervisors: Thomas Vorup-Jensen (vorup-jensen@biomed.au.dk) and Tove 

Christensen (tchr@biomed.au.dk) 

Project: The immune mechanisms involved in biosimilar B cell directed therapy in the treatment of multiple 

sclerosis. 

Description:  

Autoimmune diseases are increasing in the Western world. While causes of these diseases are unclear, in 

particular so-called biological therapies based on monoclonal antibodies are important for slowing disease 

progression. Here, the activities of clinical antibodies to CD20 expressed on B lymphocytes are analysed. 

Several questions concerning their relative efficacy and mode-of-action remain unclear. You will get a 

hands-on approach to analyzing the pharmacological mode of action of modern anti-inflammatory 

therapies in vitro and learn about a significant area of human disease.  

Methods: In vitro analyses of the involvement of predominantly NK cells and complement receptors 

CD11b/CD18 (CR3) and CD11c/CD18 (CR4) in complement-dependent cell cytoxicity (CDCC) in the B cell 

depletion mediated by CD20-directed antibodies using cell culturing, cytotoxicity assays, flow cytometry… 

 

15. Group leader and supervisor: Lars Dyrskjøt Andersen, MOMA (lars@clin.au.dk) 

Project: Tumor microenvironment (TME) and its role in bladder cancer progression and treatment response 

Description: 

The project aims to identify immune cell compositions in the TME that are associated with clinical and 

histopathological parameters, disease outcome, and that affects treatment efficacy. You will analyze 

existing multiplex immunofluorescence images and/or derived image data that identify various immune 

cells and carcinoma cells from >500 patients with early and late stage bladder cancer. You  will compare 

TME data to other existing molecular data from genome, transcriptome, and T cell clonality analyses. Good 

computer skills, interests in programming and understanding of human cell biology will be an advantage. 

 

16. Group leader: Bjørn Petersen (Center for Music in the Brain) (bjorn.petersen@clin.au.dk) 

Supervisor: Cecilie Møller 

Project: Beat perception in polyrhythms 

Description:  

In musical polyrhythms, several regular beats co-exist, yet only one is heard at any given time. Such 

ambiguous musical rhythms are interesting to neuroscientists because perception of polyrhythms strongly 

depends on the way our brain interprets the sensory information. In a series of studies, we have 
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investigated factors influencing beat perception in polyrhythms, and in this project, we will develop various 

follow up studies. Options include testing the generalizability to real music or the reliability of 

experimentally controlled context stimuli aimed to induce perception of one or the other beat. The 

student(s) will design and run short online tapping studies in R. Students’ own ideas within the topic of beat 

perception are encouraged. Some knowledge of music and R is a clear advantage. 

 

17. Group leader: Bjørn Petersen, Center for Music in the Brain(bjorn.petersen@clin.au.dk) 

Supervisor: Tomas Mathews 

Project: Rhythms for groove  

Description: 

 Rhythms of medium complexity have been shown to elicit a pleasurable urge to move along, known as 

groove. This ‘sweet spot’ in rhythmic complexity is thought to arise from a tension between when we 

expect notes to occur and when they actually occur. This project will further investigate the role of 

prediction mechanisms in groove, starting with the generation of new stimuli. Applicants will collect and 

analyze behavioural data to evaluate the (lack of) grooviness of these stimuli. 

 

18. Group leader: Bjørn Petersen (Center for Music in the Brain) (bjorn.petersen@clin.au.dk) 

Supervisor: Victor Pando-Naude  

Project: Groove and Parkinson's disease  

Description: In this project, we evaluate the efficacy of groovy auditory stimulation as an intervention for 

gait in Parkinson's disease. We assess the effect of the intervention using both subjective and objective 

measures of gait and groove sensation, namely, a pleasurable desire to move to the beat. Furthermore, we 

test if the effect of the groovy music on gait is related to the participants’ sensorimotor and timing abilities. 

 

19. Group leader: Bjørn Petersen, Center for Music in the Brain(bjorn.petersen@clin.au.dk) 

Supervisor: Alexandre Celma-Miralles 

Project: Neural synchronization to groove-based music  

Description:  

This cognitive neuroscience project focuses on the neural processing of groove-based 

music. Too simple or too complex rhythmic/harmonic events engage differently participants and their 

feelings of wanting to move (motor areas) and pleasure (reward system) 1. To study these differences 

and any advantage for distinct groove-based rhythms, we will collect MEG/EEG and behavioral data to 

identify how the brain synchronizes with the rhythms of experimentally-controlled stimuli and locate 

the source of this entrainment in particular brain regions. The student will be involved in part of the data 

collection and the analyses of the neural and behavioral measures, as well as in the drafting of 

(preliminary) results.  

 

20. Group leader and supervisor: Felicity Mae Davis (felicity@biomed.au.dk) 

Project: Macrophage movement: Deciphering the intracellular signals that activate the macrophage 

response to damage 

Description: 

This project will explore roles for intracellular calcium signalling in macrophage biology. Our laboratory has 

observed that macrophages exhibit a transient increase in intracellular calcium upon scratch wounding, 

which is limited to the cells on the edge of the wound. We have also observed that macrophages move in 

to the denuded area to survey and close the wound, at the same time adopting a distinct morphology. 

Using optogenetic tools, this project will explore the link between intracellular calcium signalling and the 



macrophage response to injury. Techniques: genotyping of animal tissue, tissue harvesting, culture of 

primary cells, confocal microscopy. 

 

21. Group leader/supervisor: Joanna Kalucka, AIAS (joanna.kalucka@aias.au.dk) 

Project:  Function of retinol signaling in aortic endothelial cells. 

Description:   

Impaired vascular remodeling promotes hypoxia and inflammation leading to increasing occurrences of 

cardiovascular disorders. Therefore, malfunctional blood vessels have become a clinically recognized as life-

threatening incidence in human. Given the emerging importance of understanding the biology of blood 

vessels in different tissues, by using a molecular approach like: endothelial cell culture, CRISPR/Cas9, qPCR, 

Western Blot and immunohistochemistry techniques, we aim to characterize aortic endothelium and the 

role of retinol signaling in physiological and pathological conditions. 

 

22. Group leader/supervisor: Nicolai Birkbak, MOMA (nbirkbak@clin.au.dk) 

Project: Exploring the role of cancer-to-host signalling in the development of metastatic cancer 

Description: 

Metastatic cancer dissemination tends to accelerate towards end-stage disease, potentially suggesting 

reduced capacity of the host to restrain cancer growth. This project aims to investigate if the primary 

tumour disrupts normal physiology in order to facilitate increased metastatic spread. To investigate this 

hypothesis, you will be given access to public datasets containing gene expression data from cancer 

patients and from a large collection of normal samples. Your task is to investigate specific hypotheses 

related to progression of cancer metastasis, such as tumour-induced release of inflammatory molecules 

and secretion of hormones. Good computer skills and an interest in bioinformatics will be an advantage. 

 

 

 

 

 

 

 

 

 


