
Institute of Clinical Microbiology,  
Immunology, and Hygiene 
Division of Infection Biology

Address 
Wasserturmstraße 3-5 
91054 Erlangen 
Phone: +49 9131 8532735 
Fax: +49 9131 8532733 
www.infektionsbiologie.uk-erlangen.de 

Head of Division 
Prof. Dr. rer. nat. David Vöhringer 

Contact 
Dr. rer. nat. Sonja Pötzsch  
Phone: +49 9131 8522571 
Fax: +49 9131 8522573 
sonja.poetzsch@uk-erlangen.de 

Research focus 
• Immune response against helminths and aller-

gens 
• Role of dendritic cells for maintenance of im-

munological tolerance 
• Identification of STAT6-regulated genes and 

proteins in B cells 
• Regulation of protective immunity against 

helminths by STAT6 in gastrointestinal epithe-
lial cells  

Structure of the Division 
 
Professorship: 1 
Personnel: 13 
• Scientists: 2 (thereof funded externally: 2) 
• Graduate students: 9 

Research 
 
The research focus at the Division of Infection 
Biology aims at characterizing the immune re-
sponses against helminths and viruses. In addi-
tion, the regulation of immunological tolerance 
against self-antigens and resolution of inflam-
mation are investigated. We use a variety of in-
fection models and genetically modified mouse 
strains to dissect the mechanisms that regulate 
protective immunity and tolerance. 

Immune response against helminths 
and allergens 
Main focus of the research activities is the char-
acterization of type 2 immune responses which 
are elicited by parasitic worms (helminths) and 
allergens. In both situations, the immune sys-
tem reacts with an increase in Th2 cells, mast 
cells, eosinophils, basophils, and production of 
IgE. Infection of genetically modified mice with 
helminths can be used as a model to study the 
complex interaction between different cell types 
that orchestrate and execute type 2 immune re-

sponses. Work at the Division of Infection Biol-
ogy could demonstrate that release of IL-4/IL-
13 from basophils plays an important role for 
protective immunity against different gastroin-
testinal helminths. These results are based on 
studies with mixed bone marrow chimeras. We 
observed that basophils play an important role 
for protective immunity against helminths espe-
cially during secondary infections. Basophils can 
be efficiently activated by Fc receptors to which 
helminths-specific antibodies bind. These 
helminths-specific antibodies are probably gen-
erated by long-lived plasma cells that were in-
duced by the primary infection and constitute 
the immunological memory function. It further 
became apparent that basophils are essential for 
chronic allergic inflammation of the skin. This 
pathologic condition can be induced by pas-
sively sensitizing basophils with haptenspecific 
IgE, followed by antigen-mediated IgE crosslink-
ing. As shown by others before, mast cells are 
not required for this inflammatory response. 
The mechanisms that regulate protective and 
pathological functions of basophils are subject 
of our current investigations. 

Role of dendritic cells for maintenance 
of immunological tolerance 
Dendritic cells (DC) play an important role as 
antigen-presenting cells for activation of naive 
T cells. They can further promote immunologi-
cal tolerance by deletion of autoreactive T cells 
from the thymus or by inhibiting the activation 
of peripheral T cells. We generated mice that 
constitutively lack DC and noticed that these 
mice develop spontaneous systemic autoim-
mune inflammation. The pathology is charac-
terized by increased levels of activated T cells, 
high serum immunoglobulin levels, formation 
of autoantibodies, weight loss, and infiltration 
of leukocytes into various tissues. Using this 
model, we studied whether regulatory T cells 
are affected by the absence of DC, whether au-
toantibodies are causative for the disease, and 
whether impaired negative selection of autore-
active T cells could account for the loss of im-
munological tolerance in these mice. 

Identification of STAT6-regulated 
genes and proteins in B cells 
We recently demonstrated that the transcription 
factor STAT6 in B cells plays an important role 
for the germinal center reaction. Following up 
on this result we performed comparative tran-
scriptome and proteome analysis of wild-type 
and STAT6-deficient B cells. We observed that 
more than 200 mRNAs were up-regulated more 

than 3-fold in a STAT6-dependent manner, and 
149 mRNAs were more than 3-fold down-regu-
lated. In collaboration with Prof. Dr. B. War -
scheid (University of Freiburg) we demonstrated 
that expression of most of the STAT6-depen-
dent proteins is regulated at the transcriptional 
level. We currently work on the functional char-
acterization of some of the genes identified in 
this screening. 
In addition, we generated transgenic mice that 
express a constitutively active form of STAT6  
in B cells. We currently characterize these 
CD19Cre_STAT6vt mice to gain a better under-
standing of the function of STAT6 in B cells. B 
cells of CD19Cre_STAT6vt mice express more 
CD23 (low-affinity IgE receptor) on the cell sur-
face and a higher frequency of germinal center 
B cells expresses IgG1. These mice will now be 
analyzed after infection with Lymphocytic 
Choriomeningitis Virus (LCMV) to determine 
whether constitutively active STAT6 can pro-
mote class switch recombination to IgG1 and 
IgE in this viral infection model. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Histological staining from the small intestine of a N. 
brasiliensis-infected mouse to detect tuft cells (green), 
ILC2s (red), and CD4 T cells (blue) 
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Regulation of protective immunity 
against helminths by STAT6 in gas-
trointestinal epithelial cells  
The role of intestinal epithelial cells for expulsion 
of helminths is poorly understood. Infection of 
mice with the gastrointestinal helminth Nip-
postrongylus brasiliensis results in a STAT6-de-
pendent increase of goblet cells, tuft cells, and 
Paneth cells in the small intestine. To investigate 
whether expression of activated STAT6 in intes -
tinal epithelial cells is sufficient for protective im-
munity against helminths, we generated Villini-
Cre_STAT6vt mice that express constitutively ac-
tive STAT6 in intestinal epithelial cells. These 
mice show a very efficient immune response 
even in the absence of T cells. Based on these 
results we will identify and characterize STAT6-
regulated genes in intestinal epithelial cells.  
 
 
 
 
 
 
 
 

 
Detection of STAT6 in the nucleus of B cells from 
CD19Cre_STAT6vt mice 
B cells from the spleen of wild-type (WT) and 
CD19Cre_STAT6vt mice were stained with anti-STAT6 an-
tibodies (red) and DAPI (blue). The pictures demonstrate 
that STAT6 is more abundant in the nucleus (blue) of 
CD19Cre_STAT6vt as compared to control mice. 

Teaching 
 
The Division of Infection Biology offers lectures, 
seminars, and teaching courses for students of 
Medicine and Molecular Medicine as well as 
various teaching modules of the Faculty of Sci-
ences. 
Bachelor’s and Master’s theses are supervised as 
well as PhD theses. 
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