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SUMMARY
The primary function of the immune system is to protect the organism from invasive 
bacteria and viruses, which may compromise the function and survival of the host. The 
past five decades of immunological research revealed a complex network of immune cells 
that interact with each other and their environment to establish long lasting, pathogen-
specific immunity. In general, the recognition of viral or bacterial molecular patterns 
by innate immune cells stimulates the release of inflammatory cytokines and activates 
effector cells of the adaptive immune system, which eliminate the infection and establish 
immunologic memory. However, two major challenges for the immune system are to 
distinguish “self ” from “foreign” and furthermore to differentiate between foreign 
pathogenic and innocuous antigen (Ag) in order to avoid harmful random or auto-
immune responses. 
Dendritic cells (DC) are well known to function as a central entity in balancing immunity 
and tolerance. DC maturation, characterized by the upregulation of peptide loaded 
MHC II and co-stimulatory molecules, is required for induction of effector T cells and 
is considered a key feature of an immunogenic DC phenotype. In contrast, tolerance 
towards innocuous or self-Ag has been associated with Ag presentation by immature 
DC as a consequence of a lack of co-stimulation. However, in contrast to the signals 
that promote an immunogenic DC function, the intrinsic mechanisms involved in the 
development of a tolerogenic phenotype in vivo are still poorly understood. Observations 
from epidermal Langerhans cells (LC) and from in vitro experiments with bone marrow 
derived DC suggest a role for β-catenin and E-cadherin signaling in the regulation of DC 
migration and maturation that is pathogen independent. The objective of this thesis was 
to define the role of β-catenin and E-cadherin signaling in the regulation of DC function. 
To this aim, we generated DC-specific mouse mutants for β-catenin and E-cadherin 
and analyzed them in the steady state and in different allergic and autoimmune disease 
models. Furthermore we generated Langerin-Cre mice to allow cell-specific analysis of 
Langerin+ DC beyond LC.
Chapter 1 introduces the function and composition of the immune system with an 
emphasis on DC function and their central role in the regulation of immunity and 
tolerance. In this context, the dual function of β-catenin in WNT-signaling and 
E-cadherin mediated cell-adhesion is outlined with reference to recent observations that 
suggest an involvement of β-catenin and E-cadherin signals in DC function. In addition, 
the concept of Cre/loxP-mediated mutagenesis and the generation of Langerin-Cre mice 
are explained. The latter represent a powerful and unique tool to study the function of 
genes in a Langerin+ DC subset-specific manner in vivo. 
Chapter 2 addresses the role of E-cadherin specifically in skin DC. Like keratinocytes, LC 
express E-cadherin in the epidermis but downregulate E-cadherin before their migration 
to the skin draining lymph nodes (sLN). This implicated a role for E-cadherin mediated 
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cell-adhesion in the control of LC maturation and migration. Despite DC-specific 
deletion of E-cadherin the LC network in steady state epidermis remained intact and 
we did not find any evidence for altered migration or maturation. However, although 
LC lacking E-cadherin were capable of inducing a robust delayed-type-hypersensitivity 
(DTH) response, we observed a moderate delay in the resolution of the inflammatory 
reaction. Therefore, E-cadherin does not seem to be involved in regulating phenotypic 
maturation or migration of LC or dermal DC. However, a lack of E-cadherin on LC 
influences the resolution of DTH inflammatory responses, which may be caused by a 
secondary effect such as the availability of its binding partner β-catenin. In Chapter 3 we 
analyzed mice, which DC either lack or express a stabilized version of β-catenin in the 
steady state and contact hypersensitivity (CHS). While neither constitutively active nor 
absent β-catenin affected the localization of LC, the DTH response to topically applied 
hapten was dysregulated in both mutant mouse strains. In particular, mice harboring DC 
with stabilized β-catenin displayed elevated Treg numbers and were protected from CHS, 
while a lack of β-catenin resulted in slightly delayed downregulation of the CHS response. 
Therefore, active β-catenin signaling seems to promote a tolerogenic DC function in skin 
immunity in vivo. We extended our investigation of the role of β-catenin signaling in DC 
to a murine model of allergic asthma in chapter 4. DC-specific stabilization of β-catenin 
resulted in attenuated airway hyper-responsiveness, strongly reduced eosinophilia, 
diminished titers of inflammatory cytokines in the lung and increased numbers of Treg 
in the steady state and after asthma induction. In agreement with our results from chapter 
3, these data support a crucial role for β-catenin signaling in DC-mediated tolerance. 
In chapter 5 we examined whether β-catenin signaling in DC is sufficient to suppress 
experimental autoimmune encephalomyelitis (EAE) and graft-versus-host (GvH)-like 
disease in mice. EAE was significantly attenuated in mice which DC expressed stabilized 
β-catenin, but not in mice which DC lack β-catenin. Moreover, immunization with cluster 
disrupted WT BMDC resulted in a very mild form of EAE. This effect is supposedly caused 
by β-catenin signaling due to a sudden increase of free β-catenin following disruption of 
E-cadherin binding. In contrast, mice that received similarly treated BMDC which lack 
β-catenin developed severe symptoms of EAE. While stabilization of  β-catenin in DC 
attenuated EAE, DC-specific constitutively active β-catenin was not sufficient to protect 
K14mOVA mice from GvH-like disease induced by transfer of OVA-specific CD8+ T 
cells. However, this result may be due to the fact that cells other than DC function as 
antigen presenting cells, which bypasses the regulatory function of β-catenin signaling in 
DC, or alternatively the unphysiologically high number of transferred antigen-specific T 
cells excels the tolerogenic function of the mutant DC.
Different mouse models have been developed to study the role of LC in skin immunity 
in which LC are absent from birth or depletion of Langerin+ DC is inducible. The 
results were contradictory as to whether LC excert a unique regulatory function or are 
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immunogenic and functionally redundant with regard to (Langerin+) DC in the dermis. 
To address this controversy we generated Langerin-Cre knock-in mice. In chapter 6 
we first bred Langerin-Cre mice to a ROSA-tdRFP reporter strain to demonstrate cell 
specific target gene deletion by Langerin-Cre mice in Langerin+ DC. We then deleted 
TGF-βR1 specifically in Langerin+ DC, which resulted in a profound depletion of LC 
but not dermal Langerin+ DC. The decreased ear swelling in these Langerin+ DC-specific 
TGF-βR1–deficient mice provides further support against a regulatory function of LC in 
CHS.
Chapter 7 discusses the findings of this thesis with regard to current literature.
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