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The successful defense against an infection with Mycobacterium 

tuberculosis requires the innate as well as the adaptive immune system. In 

this context, our group focuses on infection immunology aspects important 

in mycobacterial host interactions. The goal is to elucidate the details of 

known immunity mechanisms and to identify novel mycobacterial clearance 

mechanisms. The overall goal lies in improving prevention strategies 

against tuberculosis and to contribute to novel therapeutic approaches. 

For this purpose, we use clinically relevant specimens in our experimental 

approaches, such as human blood, pulmonary cells and tissue samples from 

tuberculosis patients. Stephanie Kallert is enrolled as a graduate student in 

IGradU and pursues the design and evaluation of strategies to optimize Lipid-specific T cell responses 

against Mycobacterium tuberculosis. Hydrophobic molecules, such as lipids and lipoproteins, are 

a new class of antigens which can activate cytotoxic T cells and therefore play an important part in 

protection from infectious disease. For optimal use of this characteristic, it is important to bring the 

hydrophobic antigens efficiently into antigen-presenting cells, e.g. macrophages. The goal of this 

project is to develop methods for the introduction of hydrophobic molecules through the eukaryotic 

cell wall into macrophages in order to reach an optimal activation of the immune system resulting in 

the elimination of pathogenic microorganisms.
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The work of our group focuses on molecular mechanisms of streptococci that are important for human 

infections. Bacterial pathogenicity represents a complex multifactorial interaction between microbial 

pathogens and their hosts. Innate immunity mechanisms play an important role in the defense against 

invasive bacterial infections. To survive in human blood, invasive microbial pathogens interfere with the 

humoral and cellular innate immunity of the host. Many bacterial virulence factors play an important 

and specific role in this interaction. One of the main goals of our group is to elucidate the molecular 

details of these encounters. Within this context, we were able to elucidate different streptococcal 

virulence factors that are crucial for human infections. These include the pyruvate oxidase of 

Streptococcus pneumoniae, the genetic background of Streptococcus agalactiae hemolysin production 

and a composite transposon of S. agalactiae harboring genes that are involved in adhesion to host 

extracellular matrix structures and interference with the human complement system. 

At the Graduate School, we pursue two projects. One investigates the role of bacterial cell wall 

structures for human streptococcal infections. While CRP has been detected and named for its ability 

to bind to the cell wall of S. pneumoniae, the molecular details of this interaction are not completely 

understood. Especially puzzling is the fact that, while CRP has been shown to interact with the 

phosphorylcholine in the pneumococcal cell wall, streptococci and other bacteria lacking this molecule 

in their cell walls still cause massive CRP rises. Within the second project, we were able to elucidate the 

genetic background of Streptococcus anginosus ß-hemolysin production. While S. anginosus strains 

are often isolated from various abscesses and are regarded as an emerging pathogen in cystic fibrosis 

patients, very little is known about the molecular mechanisms of pathogenicity in S. anginosus. The 

identification of the ß-hemolysin genes by our group will allow us to investigate their specific role in  

S. anginosus infections.

Depicted are streptococci (S. agalactiae) 
following the incubation with human 
monocyte-derived cells. Bacteria are 
fluorescently labeled with EGFP. On the 
left, bacteria are located extracellularly 
(e), while on the right, bacteria are found 
intracellulary (i) in the cytoplasm of the 
eukaryotic cell.
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