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Research focus

* Immune-modulation in autoimmunity and
transplantation

e Transcriptional in vivo targeting of Dendritic
cells (DC)

e Signal transduction of CD83 in DC and regu-
latory T cells

¢ Immune-modulation by TSLP and CD83

e Interaction of DC and viruses

Structure of the Division

Professorship: 1

Personnel: 20

e Scientists: 12 (thereof funded externally: 10)
e Graduate students: 7

Research

The translation research, i.e. the translation of
basic research findings into new and applicable
therapeutic strategies for patients, is within the
prime focus of our research Division. Immune
modulation in the context of autoimmune dis-
orders and transplantation as well as tumor- and
infectious diseases are in the center of our re-
search projects.

Immune-modulation in autoimmunity
and transplantation

Pl: PD Dr. E. Zinser

The project group focuses on the immuno-sup-
pressive properties of soluble CD83 (sCD83).
Using a recombinantly expressed sCD83
molecule, it was possible to inhibit the paralyses
associated with EAE, an animal model for the
early, inflammatory phase of Multiple Sclerosis
in a prophylactic as well as in a therapeutic set-
ting. Furthermore, also the rejection of heart-,
skin-, and cornea-transplants could be pre-
vented by the use of sCD83. Regarding the
mode of action of sCD83, we could show that
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it induces regulatory T cell (Treg) and that in-
doleamine 2,3-dioxygenase (IDO) plays a major
role. Interestingly, a naturally occurring sCD83
molecule has been identified in the serum of
tumor patients, whereby high concentrations of
sCD83 correlated with a reduced treatment free
survival in CLL patients, indicating its relevance
also in tumor patients. The therapeutic potential
as well as the mode of action of sCD83 is cur-
rently under investigation using murine arthritis
models as well as conditional KO animals
whereby CD83 is specifically deleted only in DC,
Treg, B cells as well as microglia cells. This allows
the elucidation of the biological function of
CD83 expression in these specific cell popula-
tions. In addition, the group is currently investi-
gating the precise function of sCD83-mediated
immune-regulatory and tolerogenic mecha-
nisms using a murine model of cornel allograft
transplantation. By detailed functional examina-
tions, we aim to elucidate how sCD83 induced
corneal allograft tolerance is maintained directly
by immune cells of the donor graft and to use
this knowledge to develop future therapeutic
strategies

Transcriptional in vivo targeting of
Dendritic cells (DC)

Pl: Dr. I. Knippertz

Focus of the research group is the transcrip-
tional targeting of DC and Treg for the treat-
ment of cancer, chronic viral infections, and au-
toimmune diseases. Regarding this transcrip-
tional targeting strategy, the human DC- and
maturation specific CD83 promoter has been
successfully characterized in the past. The mem-
brane-bound CD83 molecule is a 45 kDa glyco-
protein expressed on the surface of mature, im-
munogenic DC. Since CD83 is not expressed on
immature, tolerogenic DC, its regulatory DNA
region, the CD83 promoter, is of high interest
in the context of DC-mediated in vivo vaccina-
tion strategies directly in patients. For this pur-
pose, therapeutic adenoviruses and nanoparti-
cles are currently generated encoding different
immune-modulatory and therapeutic trans-
genes under the control of the cell type- and
stadium specific CD83 promoter. The potency
of these therapeutic vectors will then be deter-
mined in vivo in humanized tumor mouse mod-
els. Recent data from our Division demonstrated
CD83 not only to be expressed by mature DC,
but also by activated Treg.

Interestingly, transcriptional regulation is differ-
ent in DC and Treg. Therefore, another aim of
our group is the characterization of the CD83
promoter in activated Treg, e.g. by ChiP-Seq for

the development of new transcriptional target-
ing strategies for the treatment of autoimmune
diseases.

The third emphasis of our group is to study the
mechanisms by which different Aryl hydrocar-
bon receptor (AhR)-agonists modulate DC-spe-
cific CD83 expression on transcriptional level,
thereby modulating the immune response in
physiology and pathophysiology. Bioinformatic
analyses revealed two transcription factor bind-
ing sites for AhR within the human CD83 pro-
moter region which have been proven experi-
mentally afterwards. The incubation of DC with
different AhR-agonists in vitro led to a specific
downregulation of CD83, accompanied with an
altered cytokine secretion profile and T cell stim-
ulatory capacity. The underlying molecular
mechanisms are currently under investigation.

Signal transduction of CD83 in DC and

regulatory T cells

Pl: Prof. Dr. A. Steinkasserer

This group concentrates on structural analyses
and characterization of CD83 related signal
transduction pathways. Specific interaction
partners have been identified using a Ligand-
Based Receptor Capture assay and will now be
further evaluated. In addition, the three-dimen-
sional structure of the extracellular CD83 do-
main has been established up to a resolution of
1.7A, using X-ray crystallography. To identify
possible binding motifs in silico, a bioinformatic
modeling study has been performed. Using our
recently generated DC specific CD83 condi-
tional KO animals, we discovered that CD83
modulates proinflammatory TLR2/4 signaling
pathways, thereby potently regulating immune
responses in a DC dependent manner. Regard-
ing regulatory T cells, we reported for the first
time that CD83 is essential for the resolution of
inflammation, since deletion of CD83 on these
cells causes a massive over activation of the im-
mune system with exacerbated autoimmune re-
actions, as observed in animal models for arthri-
tis and inflammatory bowel disease (IBD). In fol-
low up studies we will now elucidate the precise
underlying mechanisms and use this knowledge
for the development of future therapeutic inter-
vention strategies for patients suffering from au-
toimmune disorders.

Immune-modulation by TSLP and CD83
Pl: PD Dr. M. Lechmann

TSLP (Thymic Stromal Lymphopoietin) is
thought to be the “missing link” between DC
activation and allergic responses. To further an-
alyze the role of TSLP in vivo, a TSLP KO-mouse



was generated. Using this KO-mouse, the func-
tion of TSLP was addressed in different inflam-
matory and infectious diseases models as well
as in models for autoimmunity. It was demon-
strated that TSLP has an important protective
function in the development of chronic IBD, is
capable to directly stimulate intestinal epithelial
cells and promotes the regeneration of the ep-
ithelial barrier. In the second project, the CD83-
specific reporter mouse was generated which
now allows us to carry out in vivo monitoring
of CD83 expressing cells. In this project, the ex-
pression and function of CD83 in T cell subpop-
ulations is of particular interest. We reported
that CD83 positive T cells had mainly the phe-
notype of regulatory T cells as well as Treg-like
suppressor functions in vitro and in vivo. Based
on these findings the group now investigates,
using a Treg-specific conditional CD83 KO-
mouse, the influence of CD83 on differentiation
and function of regulatory T cells. With regard
to the therapeutic application of sCD83, a study
in an animal model of IBD, i.e. the DNBS-in-
duced colitis, has been performed. Interestingly
sCD83 treatment ameliorated DNBS-induced
colitis, whereby these animals showed less se-
vere progress of disease and significant faster re-
covery. Essential for this immunomodulatory
function of sCD83 was the induction of the
IDO. The immunomodulatory sCD83 is also en-
dogenously expressed in inflamed colonic tis-
sue. The questions which cells express CD83 in
the intestine and which immune cell types and
intestinal epithelial cells are direct targets of
CD83 as well as how CD83 modulates intestinal
homeostasis and pathogenesis are currently
under investigation.

Interaction of DC and viruses

Pl: Dr. L. Grosche

DC play a pivotal role in the induction of pro-
tective antiviral immune responses. The focus of
this project group is the identification of virus-
specific immune evasion mechanisms during
herpesviral infections of DCs, by herpes
simplex virus type-1 (HSV-1) and human cy-
tomegalovirus (HCMV). Regarding this, we have
shown that HSV-1 as well as HCMV downmod-
ulate the expression of the surface molecule
CD83 on infected mature DCs via a protea-
some-dependent mechanism, which subse-
quently leads to hampered antiviral immune re-
sponses. A second HSV-1- and HCMV-mediated
immune evasion mechanism is the inhibition of
mDC migration. This was shown to be caused,
among others, by rapid induction of mDC ad-
hesion. The precise molecular mechanism is cur-
rently under investigation. Furthermore, this
group is interested in the characterization of

HSV-1 replication in immature versus mature
DCs. Contrary to previous hypotheses, we
showed that HSV-1 indeed establishes its com-
plete gene expression cascade in mature DCs.
However, supernatants of mature DCs, in con-
trast to immature DCs, barely contain any infec-
tious progeny virions, and almost exclusively
contain non-infectious L-particles. We have
proven that HSV-1 capsids are trapped inside
the nucleus of mature DCs, while immature DCs
facilitate an autophagy dependent complete
viral replication cycle. An additional project
deals with the analysis of non-infectious L-par-
ticles, due to their ability to transfer functional
viral proteins to un-infected bystander cells.
Thus, L-particles constitute an additional im-
mune evasion strategy of HSV-1, since they can
also modulate bystander cells for viral benefit.

Teaching

The co-workers of the Division teach students
of molecular medicine and biology in the field
of molecular and cellular immunology. The
training takes place in form of lectures, semi-
nars, practical courses as well as Bachelor’s,
Master’s, and PhD theses.
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