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    Open Position 

Master Thesis (m/w/d) 

“Influence of T cells on tissue formation during bone healing” 

We are currently looking for a motivated student of biology, immunology, biochemistry, biotechnology or 

other applicable disciplines eager to perform a master thesis in the interdisciplinary field of regenerative 

medicine. The position is available from the 1st of January 2020 onwards. 

Background and scope of the work:  

Inflammation is crucially important for the initiation of bone healing. Immune cells such as macrophages 

and T cells are known to remove necrotic tissue, release proangiogenic factors and attract progenitor cells. 

Additionally, we recently found that formation of new extracellular matrix (ECM) is regulated by cells of the 

adaptive immune system. Specifically, T cells contribute to the organization of collagen fibers.  

Immunocompromised mice lacking mature T cells displayed severe dysregulation in collagen deposition 

and osteoblast distribution, resulting in poor bone quality1. On the other hand, higher levels of CD8(+) 

memory T cells were associated with delayed fracture healing in humans2. Therefore, positive and negative 

regulators of bone healing are existing within the T cell population, making the specific T cell composition 

an important influencing factor. Until now, an understanding of how T cells regulate ECM formation is 

missing. 

In this project, we will investigate the influence of different T cell subsets on 

ECM expression and deposition in an in vitro tissue formation model. Tissue 

formation processes will be simulated by using macroporous 3D biomaterials 

under immune-modulated conditions. The composition of the newly formed 

matrix will be analyzed using immunohistological stainings, qPCR, western blot, 

ELISA and mass spectrometry. The mechanical properties will be assessed by 

mechanical compression tests and contraction analyzes. The gained results will 

not only help to distinguish between T cells supporting or hindering ECM 

formation but also contribute to a better understand of how they regulate tissue 

formation.  

What we provide:  

- Instruction on 3D cell culture + various methods  

- A friendly and collaborative environment  

- Training in an interdisciplinary research field  

What we expect:  

- Solid cell culture experience  

- Basic knowledge about qPCR and western blotting 

- Enthusiasm, motivation, team work capabilities 

If you are interested, please contact: Sophie Görlitz (sophie.goerlitz @charite.de)  
 

1. El Khassawna, T. et al. T Lymphocytes Influence the Mineralization Process of Bone. Frontiers in immunology 8, 562 (2017). 

2. Reinke, S. et al. Terminally Differentiated CD8+ T Cells Negatively Affect Bone Regeneration in Humans. Science Translational 

Medicine 5, 177ra36-177ra36 (2013). 

Julius Wolff Institut I Charite  I Augustenburger Platz 1 I 13353 Berlin Univ.-Prof. Dr.-Ing. Georg N. Duda Head of Institute 

Group Cellular Biomechanics & Biomaterials 

Dr. Ansgar Petersen  

Group Bone Healing  

Dr. Katharina Schmidt-Bleek 

Figure: Fibroblasts populate 
the biomaterial and deposit 
ECM. Cytoskeleton (green), 
nuclei (blue), Fibronectin (red), 
biomaterial (white) 


