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• Identification of a New Key Player 
   in the Clearance of Apoptotic Cells

• A Novel Link between the Adaptive 
   Immune System and Bone

•Monocytes are Essential for IgG Effector 
   Functions in Vivo
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• Prof. Dr. Sven Krappmann
    W2 Professor for Microbiology 
   and Infection Immunology

• Prof. Dr. Christoph Becker
   PRO-SCIENTIA-Förderpreis

•Prof. Dr. Willi A. Kalender 
   Sylvanus Thompson Medal 
   and „Honorary Fellowship of the British 
   Institute of Radiology“ (FBIR) 
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Editorial

recently, the german research Foundation 
(DFg) published its “research Funding Atlas 
2012” based on the DFg funds for the period 
2008 to 2010. Within the research area “Micro-
biology, Virology and immunology”, which 
 correlates to the correspondent DFg grant 
 reviewing panel, the Friedrich-Alexander- 
Universität Erlangen-nürnberg achieved the 
first rank, followed by the Medical school 
 Hanover and the Ludwigs-Maximilian-Uni-

versität München. One can certainly argue about the overall value 
of statistics, but in this case it is solely based on approved DFg 
grant applications and not on opinion polls. Considering the fact 
that funding by the DFg is an indisputable criterion of excellent 
science, the immunologists, virologists and microbiologists of the 
FAU and the Universitätsklinikum Erlangen are very happy about 
this acknowledgement of their research achievements. However, 
such an outstanding ranking also implies a certain burden, i. e. 
the expectation to keep up with the standards in the future. in 
september this year, we will have the on-site evaluation of the 
Collaborative research Centers CrC 643 (“strategies of Cellular 
immune intervention”) and CrC 796 (“reprogramming of Host 
Cells by Microbial Effectors”). in the case of the CrC 643, the 
FAU researchers are applying for the final funding period   
(2013 – 2016), whereas the CrC 796 is heading for the approval 
of a second grant period. in March 2012, a new Transregio 
 initiative on B lymphocytes proposed by the Universities of 
 Erlangen, Freiburg and Berlin received a positive preevaluation  
at the DFg in Bonn so that the research consortium was invited 
to prepare a full application. prof. Lars nitschke from the  
Medical Immunology Campus in Erlangen is the designated 
spokes person of this new proposal. Let´s keep our fingers 
crossed that both the evaluation of the existing CrCs and of  
the new initiative will be successful.

The Medical Immunology Campus Erlangen is a truly inter -
disci plinary center of the university. One central element is  
our (inter)national guest seminar series every Tuesday evening.  
i would like to remind all of you to suggest possible speakers  
and send the names to Dr. sonja pötzsch and myself. inter-
disciplinarity thrives on a variety of different guests and hosts 
 covering all areas of  immunology research, which is also of high 
educational value for our students and postdocs. so, please 
 respond to the reminders of our scientific Coordinator.

 

prof. Christian Bogdan
Chairman of the Medical Immunology Campus Erlangen

Dear colleagues and friends,
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… the ingestion 
of apoptotic 

material 
by inflammatory 

monocytes 
eventually 

provokes an 
auto-immune 

response …

… the enzyme 
12/15-lipoxygenase 
is a crucial factor 

orchestrating 
the clearance 

of apoptotic cells 
under inflammatory 

conditions …

… 12/15-lipoxygenase 
deficient mice

 produce autoanti-
bodies and display 
symptoms of auto-

immune disease…

The coordinated and non-inflammatory phagocy-
tosis of apoptotic cells is crucial to maintain immu-
nological tolerance. During inflammation, however, 
ingestion of apoptotic material by inflammatory 
 monocytes, which differentiate into antigen- 
presenting cells, eventually provokes an immune 
response against self antigens derived from apop-
totic cells. Mechanisms governing the sorting of 
apoptotic cells (ACs) into distinct and differentially-
activated subsets of phagocytes are therefore 
 essential to maintain self tolerance. 

We have identified the enzyme 12/15-lipoxygenase 
(12/15-LO) as a crucial factor orchestrating the 
clearance of apoptotic cells under inflammatory 
conditions. We observed that during inflammation, 
uptake of ACs was confined to a population of 
12/15-LO-expressing, alternatively-activated resi-
dent macrophages (resMΦ), which blocked uptake 
of apoptotic cells into freshly recruited inflamma tory 
Ly6Chigh monocytes in a 12/15-LO-dependent 
 manner. These resMΦ exposed 12/15-LO-derived 
oxidation-products of phosphatidylethanolamine 
(oxpE) on their plasma membranes and thereby 
 generated a sink for distinct soluble receptors for 
ACs such as milk fat globule-EgF factor 8, which 
were essential for the uptake of ACs into inflam-
matory monocytes. Deletion of 12/15-LO abrogated 
the generation of these phospholipid oxidation pro-
ducts by resMΦ. This resulted in an aberrant up-
take of apoptotic cells by inflammatory monocytes 
and a subsequent antigen-presentation of AC- 
derived antigens. indeed, we observed a break in 
self-tolerance and lupus-like autoimmune disease 
in aged 12/15-LO-deficient mice. These mice dis-
played spontaneous production of autoantibodies 
and glomerulonephritis, which both exacerbated 
 after apoptotic challenge in the pristane-induced 
model of experimental murine lupus. 

SciEntific HigHligHtS

Identification of a New Key Player 
in the Clearance of Apoptotic Cells

12/15-Lipoxygenase  Orchestrates 
the Clearance of Apoptotic Cells and 
Maintains Immunologic Tolerance

gErHArD KrÖnKE

DEpArTMEnT OF inTErnAL MEDiCinE iii

niKOLAUs FiEBigEr CEnTEr OF MOLECULAr MEDiCinE, 

UniVErsiTÄTsKLiniKUM ErLAngEn

Thus, our data point towards a so far unrecognized 
role for enzymatic lipid oxidation during the main-
tenance of self-tolerance and identify a mechanism, 
which orchestrates the cell- and context-specific 
uptake of antigens by different subsets of phago-
cytes.

S. Uderhardt · M. Herrmann · O.V. Oskolkova · S. Aschermann · W. Bicker,  
N. Ipseiz · K. Sarter · B. Frey · T. Rothe · R. Voll · F. Nimmerjahn · V.N. Bochkov 
G. Schett · G. Kronke – 2012. 12/15-lipoxygenase orchestrates the clearance 
of apoptotic cells and maintains immunologic tolerance. Immunity 36:834-846.

Tolerogenic resident MΦ actively inhibit uptake 
of apoptotic cells by inflammatory monocytes 
in a 12/15-LO-dependent manner.

Graphical abstract

12/15-LO-deficiency results in an aberrant uptake 
of apoptotic cells by inflammatory monocytes 
and in a break of self-tolerance.
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FIgurE 2 12/15-LO deficiency results in a 
break of self-tolerance. (A) HEp-2 cells were 
incubated with serum derived from 24 week 
old WT and Alox15-/- mice to detect anti- 
nuclear antibodies (green). (B) Measurement 
of the amounts of indicated autoantibodies  
in sera of WT and Alox15-/- mice. Analysis 
of all mice was performed at the age of 24 
weeks (either in unchallenged mice or in mice 
12 weeks after injection of pristane oil). (C) 
iF microscopy determining complement (c3) 
deposits (green) and pAs staining of kidneys 
from WT and Alox15-/- mice. Analysis of all 
mice was performed at the age of 24 weeks 
(either in unchallenged mice or in mice 12 
weeks after injection of pristane oil); F4/80 
(red). (D) Quantification of proteinuria in WT 
and Alox15-/- mice 12 weeks after injection 
of pristane oil.

FIgurE 1 12/15-lipoxygenase (12/15-LO) 
 orchestrates the phagocytosis of apoptotic 
cells (ACs). (A) iF microscopy-based and  
(B) Flow cytometry-based analysis of the 
 phagocytosis of CFsE-labelled ACs by 
 macrophages of peritonitis exudates of WT 
and 12/15-LO-deficient (Alox15-/-) animals. 
(C) Flow cytometry-based quantification of  
the phagocytosis of CFsE-labelled ACs by 
 Ly6Chigh inflammatory monocytes in vivo. 
 During thioglycollate-induced peritonitis, 
 CFsE-labelled ACs were injected i.p.  
30 min. before phagocytosis of ACs was 
 determined by flow cytometric-analysis 
 (representative for 3 independent experi-
ments). (D) iF microscopy-based analysis  
of the phagocytosis of ACs by macrophages 
of peritonitis exudates of WT and Alox15-/- 
animals. An antibody against Tim-4 (red)  
was used to identify resMΦ both in WT and 
Alox15-/- exudates and to differentiate these 
cells from recruited inflammatory macro-
phages. Arrows point at residual resMΦ. 

B

D

D

B

A

A

C

C



spring 2012   4

FIgurE 1 Autoantibodies against citrullinated pro-
teins (ACPAs) are linked to high bone resorption in 
 humans. serum samples obtained from healthy con-
trols as well as patients with rA without ACpAs or 
with positivity for rheumatoid factor (rF) or ACpAs 
were investigated for the bone resorption parameter 
CTXi (collagen cleavage products) (A and B). in B, 
 different ACpA responses are shown (expressed  
in units). *p < 0.05; **p < 0.01

rheumatoid arthritis (rA) is a severe autoimmune 
disease that affects about 1% of the world popu-
lation. rA is thought to emerge by complex inter-
actions of genetic risk factors including HLA genes 
and environmental triggers, i.e. smoking. smoking 
is correlated with the formation of citrullinated 
 proteins. Citrullination is a posttranslational modifi-
cation mediated by peptidylarginine deiminases 
(pAD) that convert arginine to citrulline. The occur-
rence of autoantibodies against citrullinated prote-
ins (ACpA) is one of the strongest risk factors for 
rA and highly correlated with severity of disease 
and bone destruction. We therefore hypothesized 
that these autoantibodies directly influence bone 
metabolism. Here, we found a strong and specific 
association between autoantibodies against citrulli-
nated proteins and serum markers for osteoclast-
mediated bone resorption in rA patients. Moreover, 
human osteoclasts expressed enzymes eliciting 
protein citrullination, and specific n-terminal citrulli-
nation of vimentin was induced during osteoclast 
differentiation. Affinity-purified human autoanti-
bodies against mutated citrullinated vimentin  
(MCV) not only bound to osteoclast surfaces but 
 also led to robust induction of osteoclastogenesis 
and boneresorptive activity. Adoptive transfer of 
purified human MCV autoantibodies into mice 
 induced osteopenia and increased osteoclasto-
genesis. This effect was based on the inducible 
 release of TnF-α from osteoclast precursors and 
the subsequent increase of osteoclast precursor 
cell numbers with enhanced expression of activa-
tion and growth factor receptors. Our data thus 
suggest that autoantibody formation in response  
to citrullinated vimentin directly induces bone loss, 
providing a link between the adaptive immune 
 system and bone.

U. Harre · D. Georgess · H. Bang · A. Bozec · R. Axmann · E. Ossipova  
P.J. Jakobsson · W. Baum · F. Nimmerjahn · E. Szarka · G. Sarmay  
G. Krumbholz · E. Neumann · R. Toes · H. U. Scherer · A. I. Catrina 
L. Klareskog · P. Jurdic · G. Schett – 2012. Induction of osteoclastogenesis 
and bone loss by human autoantibodies against citrullinated vimentin.  
The Journal of Clinical Investigation 122:1791-1802.

SciEntific HigHligHtS

A Novel Link between the Adaptive 
Immune System and Bone

Anti-Citrullinated Protein Antibodies Directly 
Induce Bone Loss in Rheumatoid Arthritis

ULriKE HArrE · gEOrg sCHETT
DEpArTMEnT OF inTErnAL MEDiCinE iii · UniVErsiTÄTsKLiniKUM ErLAngEn

… autoantibodies 
against citrullinated 

proteins are one 
of the strongest risk 

factors for RA …

… autoantibody 
formation 

in response to 
citrullinated 

vimentin directly 
induces bone 

loss …

B

A
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FIgurE 2 Mutated citrullinated vimentin 
(MCV)-ACPAs stimulate osteoclastogenesis. 
(A) Laser scanning microscopy of 2-mm 
 osteoclast sections showing binding of 
 MCV-ACpAs. green, vimentin staining; red, 
MCV-ACpA staining for citrullinated vimentin; 
blue, DApi staining for the nucleus. Arrow-
heads indicate surface staining for citrulli - 
nated vimentin. Original magnification,  
x20; x100 (enlarged view); scale bars: 100 µm. 
(B) resorption pit assay (n = 3) 
with different concentrations of  MCV-ACpAs 
and of igg fractions deprived of ACpA.  
*p < 0.05.
 

FIgurE 3 MCV-ACPAs induce bone loss 
in vivo. Microphotographs (original magnifi-
cation, ×400) of tibial bones of rag1–/– 
mice  treated with either igg or MCV-ACpAs, 
 stained for osteoclasts (purple stain and 
 arrows) by histochemical detection of TrAp. 
Histomorphometric quantification of osteo-
clast number and osteoblast number (n.Ob) 
on the tibial bone surface (Bs) is also  
shown. *p < 0.05.

B

A

Rag 1–/– + igg Rag 1–/– + ACpC
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SciEntific HigHligHtS

Monocytes are Essential 
for Igg Effector Functions 
in Vivo

Monocyte Subsets 
Responsible for Immuno-
globulin G-Dependent 
Effector Functions in Vivo

MArKUs BiBUrgEr, FALK niMMErJAHn

CHAir OF gEnETiCs, DEpArTMEnT OF BiOLOgY

FriEDriCH-ALEXAnDEr-UniVErsiTÄT ErLAngEn-nürnBErg 

immunoglobulin g (igg) antibodies are important 
for protection against pathogenic microorganisms 
and serve as therapeutics in tumor therapy. On  
the other hand they are involved in destruction of 
healthy tissues during autoimmune diseases. Anti-
bodies trigger cellular effector functions by binding 
to immunoglobulin g receptors (Fcγr) present on 
most innate immune effector cells. Of these Fcγ 
 receptors several activating types and one inhibi-
tory type is present both in mice and humans, 
 respectively. it is essential to understand the mole-
cular pathways and effector cell types involved  
in antibody-mediated effector functions to be able  
to rationally modulate these activities. 

To identify innate immune effector cells required for 
igg activity in vivo, we focused on two murine 
 model systems that are dependent on Fcγ recep-
tors in our recent study. One is a model of immuno-
thrombocytopenia, where platelets are depleted  
by injection of an anti-platelet antibody and the 
 second is a model for lymphoma treatment, where 
B-cells are depleted by an anti-CD20 antibody. in 
both cases we found activating receptors Fcγri 
and iV to be important. We defined the repertoire  
of Fcγ immunoglobulin receptors on innate immune 
effector cells in blood and on tissue-resident macro-
phage populations and examined the role of res-
pective cell types using mouse strains that lack 
 distinct cell populations or by using specific cell 
 depletion strategies. Despite expression of relevant 
activating Fcγrs on various phagocyte populations, 
our data indicate that the majority of these cell 
 types are dispensable for igg activity in vivo. in 
contrast, igg-dependent effector functions were 
selectively impaired in animals lacking the C

3Cr1hi 

Ly6Clo CD11cint monocyte subset, which expressed 
the full set of Fcγrs required for igg  activity.

M. Biburger · S. Aschermann · I. Schwab · A. Lux · H. Albert · H. Danzer · M. Woigk 
D. Dudziak · F. Nimmerjahn – 2011. Monocyte subsets responsible for immunoglobulin 
G-dependent  effector functions in vivo. Immunity 35:932-944.

FIgurE 1 injection of anti-CD20 antibody induces 
 efficient depletion of peripheral B cells within a few 
hours. This depletion is inhibited in mice lacking  
Fcγ receptors i and iV and in mice pretreated with 
clodronate liposomes that cause preferential 
 depletion of CX3Cr1hi Ly6Clo CD62Llo CD11cint 
 monocytes. Furthermore, under these conditions,  
the depletion of thrombocytes by anti-platelet anti-
body is impaired.

FIgurE 2 CX3Cr1hi Ly6Clo CD62Llo CD11cint 
 monocytes express the full set of murine Fcγ 
 receptors and appear as important mediators  
of antibody effector functions in both models.

… the binding of anti-
bodies to immuno-
globulin receptors 

triggers innate 
effector functions …

… most phagocyte 
populations are 

dispensable for anti-
body-mediated 

effector functions…

… IgG-dependent 
effector functions 

in mice depleted 
of a specific 

monocyte subset 
are impaired … 
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pEoplE

Prof. Dr. rer. nat. 
Christoph Becker 
PRO-SCIENTIA-
Förderpreis for 
Prof. Dr. rer. nat. 
Christoph Becker

Christoph Becker, head of the research division  
of the Medical Clinic 1 at the Universitätsklinkum 
 Erlangen has been awarded the prO-sCiEnTiA-
Förderpreis by the Eckhart-Buddecke-stiftung for 
his outstanding publication in the field of medical 
 fundamental research titled “Caspase-8 regulates 
TNF-α-induced epithelial necroptosis and terminal 
ileitis” (published in nature). The prize endowed 
with 10.000 Euros, which was halved with a 
 scientist from Hannover, was received by Dr. Becker, 
who represented the team of authors of the  
successful publication, on December 12, 2011. 

Prof. Dr. habil. 
 
Dr. med. h.c. mult. 
Willi A. Kalender, 
Ph.D.  
Sylvanus Thompson 
Medal and „Honorary 
Fellowship of the 
British Institute of 
Radiology“ (FBIR)  
for Prof. Dr. habil.  
Dr. med. h.c. mult.  

prof. Dr. Willi A. Kalender, Director of the institute  
of Medical physics at the Friedrich-Alexander-Uni-
versität Erlangen-nürnberg was honored by the 
 British institute of radiology for his unique contri-
bution to the development of Medical imaging. At 
this year´s president’s Conference he received the 
sylvanus Thompson Medal. in addition, he also 
was appointed as an „Honorary Fellow of the 
 British institute of radiology“(FBir) in recognition 
of his „invaluable and unique contribution to the 
field of medical imaging“.

pEoplE

Prof. Dr. rer. nat. 
Sven Krappmann
W2 Professor 
for Microbiology 
and Infection
Immunology

sven Krappmann studied Chemistry at the Fried-
rich-Alexander-Universität Erlangen-nürnberg.   
After having obtained his phD (summa cum laude) 
in  October 2000 at the institute of Microbiology and 
genetics, georg-August-University, göttingen, he 
spent 3 months on a research visit (supported by 
the BOEHringEr ingELHEiM FOnDs) in the 
 laboratory of prof. Dr. rolf A. prade, Department  
of Microbiology and Molecular genetics, Oklahoma 
state University, UsA, where he worked on 
“Transcriptional profiling in Aspergillus nidulans”. 
Dr. Krappmann returned to göttingen to continue 
his research on Aspergillus spec. focusing on 
 Aspergillus development and the molecular mech-
anisms of its pathogenicity. in October 2006, he 
 submitted his habilitation treatise “Determinants  
of fruiting body formation and pathogenicity in 
 Aspergillus species”, six months later he was 
 conferred the veniae legendi for Microbiology and 
genetics. Before being appointed W2 professor  
for Microbiology and infection immunology at the 
Friedrich-Alexander-Universität of Erlangen at the 
beginning of 2012, he spent over 3 years as Young 
investigator group Leader at the research Center 
for infectious Diseases, JMU Würzburg, where he 
investigated the metabolic versatility and stress 
 resistance of A. fumigatus and to what extent these 
factors can contribute to virulence. in this respect, 
he focused greatly on nitrogen metabolism. Another 
research interest of prof. Krappmann is to acquire 
more knowledge about the homologous recombi-
nation pathway of A. fumigatus in order to facilitate 
high-throughput protocols to produce mutants  
for the functional characterization of genes that 
contribute to the pathogenic or allergenic potential 
of A. fumigatus.

pEoplE

Prof. Dr. habil. 
Dr. med. h.c. mult. 
Willi A. Kalender, Ph.D.  

Willi A. Kalender, Ph.D. 

... the Medical  
Immunology  
Campus Erlangen  
welcomes its 
new member 
Prof. Dr. Sven  
Krappmann ...

Prof. Christoph 
Becker received 
the PRO SCIENTIA 
Förderpreis for  
his outstanding  
publication ...

Prof. Willi Kalender 
was honored for 
his invaluable and 
unique contribution 
to the field of 
medical imaging...
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Medical Immunology Campus 
Erlangen Executive Board
prof. Dr. med. Christian Bogdan (Chairman) 
prof. Dr. rer. nat. Diana Dudziak 
prof. Dr. med. Kai-Uwe Eckardt 
prof. Dr. med. Bernhard Fleckenstein 
prof. Dr. rer. nat. Hans-Martin Jäck 
prof. Dr. med. Andreas Mackensen 
prof. Dr. med. Markus neurath (Deputy Chairman) 
prof. Dr. med. georg schett 
prof. Dr. med. gerold schuler (Deputy Chairman) 
prof. Dr. rer. nat. Alexander steinkasserer 
prof. Dr. rer. nat. Thomas Winkler 
Dr. rer. nat. sonja pötzsch (scientific Managing)

Publisher
Medical immunology Campus Erlangen
Dr. sonja pötzsch (scientific Coordinator)

Mikrobiologisches institut – 
Klinische Mikrobiologie, 
immunologie und Hygiene

Universitätsklinikum Erlangen
Friedrich-Alexander Universität 
Erlangen-nürnberg
Wasserturmstraße 3/5 · 91054 Erlangen

Phone +49. 9131. 85. 225 71
Fax +49. 9131. 85. 225 73

Mail  sonja.poetzsch@uk-erlangen.de
www.mice.uni-erlangen.de

Conceptual Design and Editor
Dr. sonja pötzsch V.i.s.d.p. 

Subscription via Email to:
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please note that the authors
are responsible for the content
of their contributions.

We are looking forward to suggestions  
for the next MiCE letter.  
please send material to:
sonja.poetzsch@uk-erlangen.de 

26.06. 2012

Prof. Alexander Dalpke 
Heidelberg

Lights on, lights off - signal  
induction and signal termination  
in innate immunity

03.07. 2012

Prof. Martin Leverkus 
Mannheim 

The Ripoptosome, a novel  
signalling platform regulating  
apoptosis and necroptosis

10. 07. 2012  

Prof. Adrian Hayday 
London, UK

Lymphoid stress-surveillance:  
the benefits and challenges  
of useful autoimmunity

17. 07. 2012 

Prof. Alan Graham Pockley   
sheffield, UK

The contrasting immuno- 
regulatory properties of heat  
shock proteins and their  
influence on disease processes  
and therapeutic potential

20.11. 2012  Joachim Kalden Lecture

Prof. Klaus Rajewsky
Berlin

Title to be announced

Further 
Conferences 
of Interest

September 1 – 3, 2012

The 26th Annual Meeting of 
the European Macrophage and 
Dendritic Cell Society (EMDS)
Debrecen, Hungary 
www.emds2012.eu 

September 5 – 8, 2012

Jahrestagung der Deutschen 
Gesellschaft für Immunologie 
(DGfI) – European Congress 
of Immunology (ECI)
glasgow, scotland 
www.eci-glasgow2012.com 

September 6 – 8, 2012

20. Jahreskongress 
der Deutschen Gesellschaft 
für Immungenetik 
Köln
www.dgi2012.org

September 22 – 25, 2012

The 4th EMBO meeting – 
advancing the life sciences
nice, France
www.the-embo-meeting.org

October 3 – 6, 2012

15th Biennial Meeting 
of the European Society 
of Immunodeficiencies 
grenada, spain
www.kenes.com/esid

October 7 – 11, 2012

12th International Symposium 
on Dendritic Cells – DC2012

Daegu, Korea
www.dc2012.kr

December 8 – 11, 2012

American Society of Hematology 
(ASH) 54th Annual Meeting 
and Exposition 
Atlanta, UsA
www.hematology.org/Meetings/
Annual-Meeting

October 10 – 12, 2013

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

www.emds2013.eu

uPCOMINg 
EvENtS
MICE 
Immunological 
Colloquium – 
Summer 2012


