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Projekt im Rahmen des Mentoring-Programms 

Functional consequences of Mgat5-mediated N-glycosylation deficiency in sepsis and 
innate immunity 
N-linked glycans are found on cell surface and secreted proteins that control proliferation, 

cell fate decisions, signaling events and other specialized functions in humans. Protein 

properties can vary between glycoforms, with the overall potency of a glycoprotein being 

determined by specific activities of distinct glycoforms in the molecular population. N-

acetylglucosaminyltransferse-V (GnT-V) a glycosyltransferase encoded by the Mgat5 gene 

catalyzes the formation of β1,6GlcNac (N-acetylglucosamine) branches on N-glycans at the 

medial Golgi stage of glycoprotein maturation. The branching degree of N-glycans on 

glycoproteins and the amount of extracellular galectins, particularly galectin-3, have great 

impact on cellular communication. Mgat5 knockout mice are born healthy and lack GnT-V N-

glycan products in all tissues. To date, a direct functional role for Mgat5 in innate immune 

responses and sepsis has not been demonstrated. Therefore, we would like to investigate 

functional consequences of Mgat5 gene deletion in mouse sepsis models with special 

emphasis on macrophage activation, cytokine secretion and antigen presentation. 

 

Proposal for a medical dissertation: 

Mgat5-/- mice are being bred in the animal facility of our group. 

Macrophage behavior of wt and Mgat5-/- mice will be compared upon stimulation with 

pathogen-associated-molecular-patterns (PAMPs) to activate specific toll-like receptors 

(TLRs) and co-cultivation with pathogens (E. coli and S. aureus). For this, bone marrow-

derived macrophages (BMDMs) from wt and Mgat5-/- mice differentiated in vitro will be 

stimulated with PAMPs for different time points. The impact of Mgat5 deletion on PAMP-



mediated TLR activation in BMDMs will be investigated by pro-inflammatory gene expression 

analysis, by qPCR and cytokine/chemokine-specific ELISAs. Macrophage activation will be 

analyzed by expression analysis of marker proteins by flow cytometry and Western Blot. 

Optionally, and only if desired, a participation in animal experiments is possible: 

In parallel to the in vitro studies with BMDMs, wt and Mgat5-/- mice will be challenged with a 

bacterial burden to induce sepsis and septic shock. Survival, bacterial clearance and 

pathology of the infected mice will be compared. The innate inflammatory response in these 

animals will be analyzed by leukocyte counts, histochemistry and cytokine/chemokine 

quantification in ELISAs.  

Methods: 

bone marrow cell preparation, cell culture, proteomics, qPCR, WB, flow cytometry, ELISA, 

basic microbiological techniques (optional: mouse model for sepsis, histochemistry, 

immunofluorescence microscopy) 
 

 

Förderungsgrundlage der angebotenen Themen: 

BMBF-Förderung 


