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Editorial
Dear colleagues and friends,
On June 5, immunologists around the world
were excited to hear that Ruslan Medzhitov,
Professor of Immunobiology at Yale University
in New Haven, U.S.A., received the newly
inaugurated € 4 Million Else Kröner Fresenius
Award for Medical Research in recognition
of his outstanding contributions to the field
of infectious disease immunology. As a former
coworker of the late Charles Janeway, Ruslan
Medzhitov had cloned and functionally
characterized the first mammalian Toll-like receptor. Later on,
he and his group published pioneering and highly-cited findings
on innate and adaptive immunity and described fundamental
new concepts of host-pathogen interaction. During the award
ceremony in Berlin, the Else Kröner-Fresenius Foundation
informed the public that the new research prize will be
announced every 4 years.
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A couple of days prior to this event the Erlangen community
of immunologists received an equally exciting message from
the German Research Foundation (DFG). Within the highly
competitive program of Collaborative Research Centers
(CRC) the Transregio initiative “B-cells: Immunity and Auto
immunity” (TRR130) was approved for funding. Between 
October 1, 2013 and June 2017, twenty research groups from
the FAU and the Universitätsklinikum Erlangen, the Universität
Freiburg, the Universitätsmedizin Charité, the Deutsche
Rheuma-Forschungszentrum and the Max-Planck-Institut
für Infektionsbiologie in Berlin, as well as from the Universität
Göttingen will receive € 11 million for studying the activation
and function of B cells in homeostasis and disease. Spokesman of the TRR130 is Professor Lars Nitschke from the Chair
of Genetics at the FAU. Our heartiest congratulations go to him
and all other members of the initiative for this great success.
We are soon approaching the early registration and abstract
submission deadline (June 25) for the 27th Annual Meeting
of the European Macrophage and Dendritic Cell Society (EMDS),
which will take place in Erlangen from October 10 to 12, 2013.
In case you have not yet visited the respective congress
homepage (www.emds2013.eu), please do so and have a look
at the scientific programme. Members of the FAU and the
Universitätsklinikum will enjoy a very much reduced conference
fee, but still have to register for participation.
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S cien tif ic Hig hli ghts
Hypoxic Impairment of Mitochondria Blunts
Bactericidal Activity of Macrophages

Mitochondria Play an Important Role in the Oxygendependent Bactericidal Activity of Macrophages
JONATHAN JANTSCH
MIKROBIOLOGISCHES INSTITUT, UNIVERSITÄTSKLINIKUM ERLANGEN

… hypoxia presumably
alters the immune
system´s ability
to combat pathogens …

… under hypoxic
conditions, macrophages are impaired
to kill E.coli …

… in the presence
of ample oxygen
myeloid cells can
utilize mitochondria
for antimicrobial
defense. …

It is thought that inflamed tissues are hypoxic.
This raises the possibility that hypoxia may alter
the ability of the immune system to combat in
vading pathogens. Paul Ehrlich hypothesized in
1885 that “the protoplasm (of the host cell), in its
avidity for oxygen, may cut off the oxygen supply
of the bacteria and […] thus remove the essential
factor of their life”. Nevertheless, to the best of
our knowledge no detailed studies have been
performed in macrophages to confirm or refute
this hypothesis.
In the present study we tested whether reduced
oxygen supply affects the ability of macrophages
to kill bacteria. We found that under hypoxic
condition macrophages are impaired to kill E.coli
(Fig. 1 A).
Since the oxygen-dependent enzymes phagocyte
oxidase (PHOX), the inducible NO synthase
(NOS2) as well as the mitochondria are implicated
in bactericidal activity, we analyzed the production
of reactive oxygen intermediates (ROI), reactive
nitrogen intermediates (RNI) and mitochondrial
activity in infected macrophages. We observed that
hypoxia interfered with mitochondrial activity as
well as the production of RNI and ROI in a reversible manner (Fig. 1 B)

Unexpectedly, this defective antibacterial activity
under hypoxic conditions could not be attributed
to a reduced activity of PHOX or NOS2 (Fig.2 A),
but also resulted from an inhibition of the mito
chondrial respiratory function during hypoxia
(Fig. 2 B).
Together, these findings shed new light on the role
of mitochondria in myeloid cells. Already at the
beginning of the 20th century several studies
documented that myeloid cells are highly dependent on aerobic glycolysis for energy generation
and function, whereas an inhibition of mitochondrial
activity failed to influence their energy generation.
Accordingly, neither gamma interferon nor LPS
stimulation promoted fatty acid β-oxidation but
instead increased mitochondrial ROI production in
macrophages. These data and our observations
strongly suggest that mitochondrial function may
be beyond energy generation for antimicrobial
defense. We propose that in the presence of ample
oxygen myeloid cells can utilize mitochondria for
antimicrobial defense.
This work was supported by the Deutsche
Forschungsgemeinschaft (DFG JA 1993/1-1)
and the IZKF Erlangen (TP A28)

M. Wiese · R.G. Gerlach · I. Popp · J. Matuszak · M. Mahapatro · K. Castiglione ·
D. Chakravortty · C. Willam · M. Hensel · C. Bogdan · J. Jantsch. 2012.
Hypoxia-mediated impairment of the mitochondrial respiratory chain inhibits
the bactericidal activity of macrophages. Infect Immun 80:1455 - 1466.
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Figure 1
Macrophages (MΦ) were infected with E. coli at a MOI of 10.
One hour after infection extracellular bacteria were removed
by washing with PBS followed by gentamicin treatment. 2 h
after infection the cells were exposed to either normoxia (N)
or hypoxia (H; 0.5 % oxygen). A) Cell lysates were prepared
2 h and 24 h after infection to determine the amount of colony
forming units (cfu) inside the cells. The graph shows the percentage of intracellular bacteria and MΦ under the indicated
conditions. Relative survival was calculated by dividing the
amount of intracellular bacteria recovered 24 h after infection
related to the amount of intracellular bacteria determined
2 h after infection. Data are mean ± SEM of five independent
experiments. *, p < 0.05; **, p < 0.01; ***, p < 0.001 B) After
24 h supernatants were collected and nitrite was measured
using the Griess reaction. Data are the mean ± SEM of five
experiments. *, p < 0.05; **, p < 0.01; ***, p < 0.001. C) After
24h the cells were labelled with CM-H2DCFDA, fixed with
3.5 % PFA and analyzed by flow cytometry. A representative
experiment out of at least three similar experiments is dis

played. D) At least after 24 h the cells were stained with
JC-1 and the mitochondrial membrane potential (DYM)
was determined. A representative experiment out of three
similar experiments is displayed.

Figure 2
A) MΦ from Phox-/-Nos2-/- or WT littermate controls were
infected with E. coli at a MOI of 10. One hour after infection
extracellular bacteria were removed by washing with PBS
followed by gentamicin treatment. 2 h after infection the cells
were exposed to either normoxia (N) or hypoxia (H; 0.5 %
oxygen). Relative survival was calculated as described in
Fig. 1. Data are mean ± SEM of two experiments. *, p < 0.05; **,
p < 0.01; ***, p < 0.001 B) MΦ were infected with E. coli as
described in A) 2 h after infection the cells were exposed
to either normoxia (N) or hypoxia (H; 0.5 % oxygen) in the
absence or presence of rotenone (100µM). Relative survival
was calculated as described in Fig. 1. Data are mean ±
SEM of six experiments.
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S cien tif ic Hig hli ghts
Targeting of CD22 on B-cell Lymphoma Cells

Development of a New CD22-Ligand Based
Immunotoxin and of Mice with Humanized CD22
LARS NITSCHKE
CHAIR OF GENETICS, DEPARTMENT OF BIOLOGY,
FRIEDRICH-ALEXANDER-UNIVERSITÄT ERLANGEN-NÜRNBERG

… we generated
a sialoside-exotoxin-A
construct which can
specifically kill
CD22-positive B cell
lymphoma cells …

… new therapeutic
compound for targeting
CD22 on human
B cells, both for B cell
lymphoma, as well
as for B cell-mediated
autoimmune diseases …

… Huki CD22 mice
are a promising
new model for both
antibody – and
immunotoxinmediated targeting
of human CD22 …

CD22 is an inhibitory co-receptor of the B-cell receptor (BCR) on B cells. Since CD22 is expressed
throughout the B cell lineage and CD22 endo
cytosis can be triggered efficiently, antibodies and
antibody-based immunotoxins against CD22 are
used to target B cells both in B cell lymphomas
and leukemias, as well as in autoimmune diseases.
CD22 recognizes a2,6-linked sialic acids as endogenous ligands. We have developed new synthetic
sialosides as ligands for human CD22 (Fig.1A + B).
These sialosides bind CD22 on human B cells
with high affinity and can efficiently enhance
IgM-triggered Ca 2+ signalling. We coupled these
sialosides to Pseudomonas Exotoxin A to generate
a novel CD22 ligand-based immunotoxin. This
sialoside-exotoxin-A construct can specifically
kill CD22-positive B cell lymphoma cells (Fig.1C).
The sialoside-exotoxin-A construct is efficiently
internalised by endocytosis into B cell lymphoma
cell lines. Thus, we show the development of
a new therapeutic compound for targeting CD22 on
human B cells, both for B cell lymphoma, as well
as for B cell-mediated autoimmune diseases.

Since the synthetic sialosides are specific for human
CD22, we also developed a new mouse model,
that expresses human CD22 instead of murine
CD22 (Huki CD22 mice), in which human CD22 can
be targeted (Fig.2A). Expression of human CD22
on B cells of Huki CD22 mice does not generally
interfere with B cell development. Surprisingly, Huki
CD22 mice show a reduction of the population of
mature recirculating B cells in the bone marrow and
reduced transitional and marginal zone B cells in
the spleen, phenotypes resembling CD22-deficient
mice. Similarly, enhanced BCR-induced Ca 2+ signalling is observed. Huki CD22 mice mount normal
immune responses towards different classes of
antigens. B cells of Huki CD22 mice show a normal
anti-hCD22 antibody-mediated endocytosis (Fig. 2B).
In conclusion, human CD22 cannot fully substitute
for murine CD22 functions, possibly due to the
changed intracellular tail of the protein or due to
lower expression levels. However, heterozygous
Huki CD22 mice do not show any phenotype and
are a valuable new model for both antibody- and
immunotoxin-mediated targeting of human CD22.
A. Schweizer · M. Wohner · H. Prescher ·
R. Brossmer · L. Nitschke. 2012.
Targeting of CD22-positive B-cell lymphoma cells
by synthetic divalent sialic acid analogues.
Eur J Immunol 42:2792- 2802.
M. Wohner · S. Born · L. Nitschke. 2012.
Human CD22 cannot fully substitute murine
CD22 functions in vivo, as shown in a new
knockin mouse model.
Eur J Immunol 42:3009-3018.
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Figure 1

Figure 1
A) BPC-Neu5Ac Dimers, derived from
BPC-Neu5Ac, a hCD22 specific syn
thetic sialic acid-derivative, shown with
different linkers.

A

B) ELISA-based affinity measurement
shows about 2000-fold higher affinity
of BPC-Neu5Ac-Dimer to hCD22-Fc
protein than monomeric BPC-Neu5Ac.
C) BPC-Neu5Ac-dimer coupled to
Exotoxin-A (ETA) in two v ersions shows
specific cytotoxicity to CD22+ human
NALM-6 cells, but not to CD22- human
HL-60 cells.

Figure 2
A) Huki CD22 mice express human
CD22, but not murine CD22 on the
surface of splenic B cells.
B) Antibody-mediated endocytosis
of hCD22 on Huki B cells functions
similarly to mCD22 endocytosis on
wild type B cells.

B

C

Figure 2
A

B
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S cien tif ic Hig hli ghts
Trigger for Hepatic Insulin Resistance has been Identified:

Skeletal System Regulates the Pathogenesis
of Diabetes Mellitus
GEORG SCHETT
DEPARTMENT OF INTERNAL MEDICINE III, UNIVERSITÄTSKLINIKUM ERLANGEN

… activation of NF-kB
is a key event in
the etiology of hepatic
insulin resistance and
β -cell dysfunction …

… we demonstrated
that RANKL,
a prototypic activator
of NF-kB, contributes
to hepatic insulin
resistance and
cell dysfunction …

Hepatic insulin resistance is a driving force in the
pathogenesis of type 2 diabetes mellitus (T2DM)
and is tightly coupled with excessive storage of
fat and the ensuing inflammation within the liver.
RANKL is, after ligation with its cognate receptor
RANK, a potent stimulator of the transcription
factor nuclear factor-kB (NF-kB). Both RANKL and
RANK are expressed in human liver tissue and pancreatic β-cells, and concentrations of the soluble
decoy receptor osteoprotegerin (OPG) are elevated
in patients with T2DM. There is compelling evidence that activation of the transcription factor
nuclear factor-kB (NF-kB) and downstream
inflammatory signaling pathways systemically
and in the liver are key events in the etiology of
hepatic insulin resistance and β-cell dysfunction,
although the molecular mechanisms involved
are incompletely understood. In our work we
de-monstrated that receptor activator of NF-kB
ligand (RANKL), a prototypic activator of NF-kB,
contributes to this process using both an epidemiological and experimental approach. In the pros
pective population-based Bruneck Study, a high
serum concentration of soluble RANKL emerged

as a significant (P < 0.001) and independent risk
predictor of T2DM manifestation. In close agreement, systemic or hepatic blockage of RANKL
signaling in genetic and nutritional mouse models
of T2DM resulted in a marked improvement of
hepatic insulin sensitivity and amelioration or even
normalization of plasma glucose concentrations
and glucose t olerance. These data suggest that the
crosstalk between bone and glucose metabolism
involves both osteocalcin and RANKL. Osteocalcin
is a product of mature osteoblasts and improves
insulin resistance. In contrast RANKL is a product
of immature osteoblast-lineage cells and osteo
cytes and impairs glucose tolerance. Overall, our
study provides evidence for a role of RANKL sig
naling in the pathogenesis of T2DM. These findings
may have direct translational implications given
current pharmacological strategies to lower RANKL
activity to treat osteoporosis.
S. Kiechl · J. Wittmann · A. Giaccari · M. Knoflach · P. Willeit · A. Bozec · A.R. Moschen ·
G. Muscogiuri · G.P. Sorice · T. Kireva · M. Summerer · S. Wirtz · J. Luther · D. Mielenz ·
U. Billmeier · G. Egger · A. Mayr · F. Oberhollenzer · F. Kronenberg · M. Orthofer ·
J.M. Penninger · J.B. Meigs · E. Bonora · H. Tilg · J. Willeit · G. Schett. 2013.
Blockade of receptor activator of nuclear factor-kappaB (RANKL) signaling improves hepatic
insulin resistance and prevents development of diabetes mellitus. Nature medicine 19:358-363.

… our data suggest
that the crosstalk
between bone and
glucose metabolism
involves both
osteocalcin and
RANKL …

Figure Charting of RANKL impact in the pathogenesis for hepatic insulin resistance

Quelle: Prof. Dr. Schett
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P e ople
Dr. med. Anita Kremer

Dr. Anita Kremer. Source: Uni-Klinikum Erlangen

April 27, 2013
International Day of Immunology
Hugenottenplatz, Erlangen

Dr. med. Anita Kremer
received the Ernst-JungKarriere-Förderpreis für
Medizinische Forschung by
the Jung-Stiftung für Wissenschaft und Forschung

Dr. Anita Kremer, an assistant
physician at the D
 epartment
of Medicine 5, was honored by
the Jung-Stiftung für Wissenschaft und Forschung for her
outstanding research on T cell
induced t umor therapy. The award worth € 210.000 is one of the
highest research prizes distributed in Europe. The prize is awarded
as an incentive for young, highly qualified, German medical scientists
working abroad to continue their research in G
 ermany. Dr. Kremer has
spent the last four years at the Institute for Hematology at the Leids
Universitair Medisch C
 enter in Leiden, Holland, where she had identified a subset of T lymphocytes which are possibly sufficient for the
specific elimination of leukemia cells. Thanks to the Ernst-JungKarriere-Förderpreis für Medizinische F
 orschung, Anita Kremer will
be able to pursue her research goals in Germany.
The festive ceremony took place in the Auditorium Maximum
of the Bucerius Law School in Hamburg on May 3, 2013.

Prof. Dr. rer. nat.
Aline Bozec

Prof. Aline Bozec, source: private

To celebrate the “International Day of Immunology”,
doctoral students of the DFG research training
groups GK1660 and GKSFB643 arranged an
exciting and versatile program to educate the
public about interesting aspects of the human
immune system. Fascinating insights into the
fields of allergy, vaccination, infection and transplantation were given. Especially children were
welcome to discover the world of human defense
against microorganisms by playing fun games
and winning attractive prices.

N e w s Le t t e r

Junior professorship at the
Department for Medicine 3,
Rheumatology and Immunology of the Universitätsklinikum Erlangen

Aline Bozec, born in France, obtained her PhD d
 egree in Biochemistry in 2004 from the University Claude Bernard Lyon 1
where she worked on the effects
of in utero exposure to environmental factors as endocrine disruptors on male fertility. In 2005, she
joined E. Wagner’s Laboratory at the Research Institute of Molecular
Pathology (IMP) in Vienna, Austria. In Vienna, her research focused on
the fundamental aspects of AP-1 transcription factors on bone bio
logy. In 2008, she moved to the Spanish National Cancer R
 esearch
Centre-CNIO in Madrid, Spain, as a Staff scientist under E. Wagner’s
supervision.
In January 2012, she joined the Department for M
 edicine 3 – Rheu
matology und Immunology in E
 rlangen as junior professor in osteo
immunology focusing particularly on cross-talk between metabolism
bone homeostasis and inflammation.
The research activities are supported by the Medizinische Klinik 3
and the Deutsche Forschungsgemeinschaft with an Emmy Noether
grant support.
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Upcomi n g E vent s
MICE Immunological
Colloquium –
Summer 2013,
Tuesdays, 5.15 pm

Further Conferences of Interest
June 09 – 14, 2013

Signal Transduction in the Immune System
Nassau, Bahamas www.efis.org

25. 06. 2013

Prof. Dirk Busch

September 11 – 14, 2013

Institut für Medizinische 
Mikrobiologie, Immunologie
und Hygiene, TU München

43. Jahrestagung der Deutschen Gesellschaft
für Immunologie DGfI 2013

“Effector/memory CD8+
T cell differentiation
at the single cell level”
02. 07. 2013

Prof. Stipan Jonjić
Department for Histology
and Embryology, School
of Medicine, University
of Rijeka, Croatia
“Expression of NKG2D ligand
RAE-1 by mouse cytomegalovirus enhances virus immunogenicity and vaccine efficacy”
09. 07. 2013

Prof. Markus Manz
Experimental Hematology Lab,
University Hospital Zurich,
Switzerland
“Hematopoietic Homeostasis in
Steady-State and Inflammation”

Mainz www.immunology-conference.de
September 18 – 22, 2013

14th Meeting of the Society for Natural Immunity
Heidelberg www.NK2013.com
September 27 – 29, 2013

4 th International Symposium on Regulators
of Adaptive Immunity
Erlangen
This Symposium is organized by doctoral students of the
research training groups 1660, 1071 and SFB643. It aims at
providing a forum for highly motivated doctoral students
and renowned experts in the field of immunology. Recent
advances in B and T cell biology as well as new findings
regarding the development of autoimmune and leukemic
diseases and immunity against pathogens will be addressed.
www.lymphozyten.de/symposium
October 6 – 11, 2013

5t h Autumn School: Current Concepts in Immunology – German Society for Immunology
Merseburg
The Autumn School “Current Concepts in Immunology”
is organized by the German Society for Immunology and
addresses master, diploma and first-year doctoral students.
Comprehensive immunological knowledge will be imparted,
and participants will be actively involved during student
presentations, meet-the-speaker sessions and interactive
discussions. Intense exchange between lecturers and
students will provide the possibility to set up a network
of lecturers and students.
www.herbstschule.de
October 10 – 12, 2013

The 27 Annual Meeting of the European
Macrophage and Dendritic Cell Society (EMDS)
th

Erlangen
This international conference is organized by the European
Macrophage and Dendritic Cell Society and takes place in
a different European city every year. This year´s conference
theme and focus will be Myeloid Cells: Microenvironment,
Microorganisms and Metabolism – From Basic Science to
Clinical Applications.
Traditionally, for over two decades, the EMDS meetings
have been characterized by a limited number of participants
(< 300), no parallel sessions, 16 to 18 main talks and 22
to 25 short talks as well as permanent poster display with
designated poster sessions. This allows greater interaction
between scientists and a more focused schedule.
The chairmen of the 2013 EMDS meeting in Erlangen
Prof. Christian Bogdan and Prof. Alexander Steinkasserer
kindly welcome you to be part of this unique s cientific
event in Erlangen.
www.emds2013.eu
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