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for Clinical and Molecular Virology

Animal protectionists continue to critize the use
of animal models in immunology and other
areas of biomedicine. In a recent flyer on mouse
studies at the FAU and the Universitätsklinikum
Erlangen published by the “Ärzte gegen Tier
versuche e. V.”, individual projects are attacked
and researchers are accused to do irrational
experiments that are driven by industrial and
personal financial profits and will not have any
impact on the development of new therapies
for human diseases. At the same time an EU citizens’ initiative (“Stop
vivisection”) which aims at a new legislation to stop all animal experiments in Europe has been signed by more than 1 million Europeans
and will be discussed in Brussels in the very near future. We all know
that mice are not man, that by far not all results obtained in rodents
can be readily transferred onto humans and that researchers always
need to question and critically assess their in vitro and in vivo experimental strategies. Immunologists and biologists are aware of the
important differences between the mouse and human immune system
and the limitations of mouse models (see for example Mestas et al.,
J. Immunol. 2004; Baker M. Nature 2011; Dranoff, Nat. Rev. Immunol.
2012; Couzin-Frankel, Science 2013; Seok et al., Proc. Natl. Acad. Sci.
2013 and subsequent discussions). There is no doubt that certain
human diseases cannot yet be satisfactorily recapitulated in mice. How
ever, it is highly inappropriate to state that animal research has had no
value for mankind. Especially in immunology and infectious disease
research, the vast majority of immune cell (sub)types, cytokines, regulatory processes and novel t herapeutic approaches have first been
discovered in mice. For the time being, basic research as well as
functional and mechanistic a
 nalyses of the immune system are depen
dent on model organisms. Therefore, I encourage you to join the
appeal of the German Society of Immunology and to write to the German EU parlamentarians to stop the initiative on the abolition of all
animal research. Recently, Prof. J
 oachim Hornegger, the president
of the FAU, Prof. Stephan von Hörsten, and myself spoke to the chairpersons of the Erlangen section of the “Ärzte gegen Tierversuche”. In
this meeting, we clearly expressed our discontent with the aggressive
and apodictic public statements of the Verein and presented our view
on the necessary combination of in vitro and in vivo studies, but also
declared our c
 ommitment to the 3R concept, presented examples for
approaches at the FAU that help to reduce animal experiments and
offered regular bilateral exchange of opinions.
At the end of this editorial, I would like to remind you of two important
European immunology meetings in September, the ECI meeting in
Vienna and the EMDS meeting in Krakow (see back for more details).
Please register and submit abstracts if you have not yet done so.
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Innate immune cells fight parasites

Innate IL-4 and IL-13 promotes protective immunity
against gastrointestinal helminths
CHRISTIAN SCHWARTZ, DAVID VÖHRINGER
DEPARTMENT OF INFECTION BIOLOGY, UNIVERSITÄTSKLINIKUM ERLANGEN, FAU ERLANGEN-NÜRNBERG

Infections with gastrointestinal helminths are a global health problem. To date, no vaccines are availa
ble and reinfections are very common. Therefore,
understanding the immune responses during first
and second infections provides the basis for vac
cine development. Studies from mouse models
have revealed that the interleukins (IL-) 4 and IL-13
are essential for worm expulsion, yet the cellular
source remained poorly defined. Using the Nippo
strongylus brasiliensis infection model, we could
show that T cell-derived IL-4/IL-13 was required for
Th2 polarization in a paracrine manner and the
alternative activation of macrophages, but not for
worm expulsion. Instead, innate immune cell-de
rived IL-4/IL-13 induced goblet cell hyperplasia
and secretion of effector molecules like Mucin5ac
and RELMβ, ultimately leading to worm expulsion

A

during a primary infection. Furthermore, we have
previously shown that basophils contribute to protective immunity against gastrointestinal helminths.
In the second study, we demonstrate that helminthsspecific IgE antibodies generated during the first
immune response bind to the high affinity Fc receptor on basophils and upon reinfection activate them
to release cytokines. Basophil-derived IL-4/IL-13
was required for an accelerated immune response
against N. brasiliensis and Heligmosomoides polygy
rus, ultimately leading to worm expulsion and thereby
limiting the spread of the disease. Taken together,
we could show that innate immune cells are important
cytokine producers during primary and secondary
infections with gastrointestinal helminths. Therefore,
development of vaccines should consider boosting
the innate arm of type 2 immune responses.

K. Oeser, C. Schwartz,
D. Voehringer. 2014
Conditional IL-4/IL-13-deficient
mice reveal a critical role of innate
immune cells for protective
immunity against gastrointestinal
helminths. Mucosal Immunology
10.1038/mi.2014.101.
Schwartz, C., A. Turqueti-Neves,
S. Hartmann, P. Yu, F. Nimmerjahn, D. Voehringer. 2014
Basophil-mediated protection
against gastrointestinal helminths
requires IgE-induced cytokine
secretion. Proceedings of the
National Academy of Sciences
of the United States of America
111:E5169-5177.
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C
Figure:
A) Sections of periodic acid-Schiff-stained small
intestinal samples of w
 ildtype (WT), T cell-specific
IL-4/IL-13-knockout (4-13Tko), and complete
IL-4/IL-13-knockout (4-13ko) mice infected with
N. brasiliensis.

D

B) Intestinal worm burden of indicated mice nine
days after infection with N. brasiliensis.
C) Bone marrow from basophil-deficient (Mcpt8
Cre-4get) mice was mixed at a 4:1 ratio with bone
marrow from WT or 4-13ko mice and injected into
lethally irradiated recipient mice to generate
basophil-specific 4-13-knock-out c
 himeras
(Baso4-13ko). Worm numbers were d
 etermined
5 days after the s econd infection with N. brasiliensis.
D) Schematic overview of the immune response
during the first and second infection with gastro
intestinal helminths. Eo: eosinophil, Baso: basophil,
ILC2: innate lymphoid cell type 2, AAM: alternatively activated macrophage, EC: e
 pithelial cell,
Th2: T helper type 2.
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Cytomegalovirus IE1 protein acts as a decoy for TRIM factors

Crystal structure of cytomegalovirus IE1 protein reveals targeting
of TRIM family members via coiled-coil interactions
YVES MULLER 1 , THOMAS STAMMINGER 2
2

1

DIVISION OF BIOTECHNOLOGY, FAU ERLANGEN-NÜRNBERG

INSTITUTE FOR CLINICAL AND MOLECULAR VIROLOGY, UNIVERSITÄTSKLINIKUM ERLANGEN, FAU ERLANGEN-NÜRNBERG

Microbial infections are not only controlled by in
nate and adaptive immune mechanisms but also
by cellular restriction factors which give cells the
capacity to resist pathogens. Components of this
so-called intrinsic immunity have first been identified in the context of viral infections when it became
apparent that cellular host factors like the tripartite
motif-containing (TRIM) protein TRIM5-alpha can
confer resistance to retroviral infections. PML nu
clear bodies (PML-NBs) are dot-like nuclear structures representing multiprotein complexes that
consist of the PML protein, a member of the TRIM
protein family, as well as a multitude of additional
regulatory factors. PML-NB components act as a
barrier against many viral infections; however, viral
antagonistic proteins have evolved to modify PMLNBs, thus abrogating this cellular defense. In this
publication, we delineate the molecular basis for
antagonization by the immediate-early protein IE1
of the herpesvirus human cytomegalovirus. We
present the first crystal structure for the evolu
tionary conserved core domain (IE1CORE) of primate
cytomegalovirus IE1, which exhibits a novel, un
usual fold. IE1CORE modifies PML-NBs by releasing
other PML-NB proteins into the nucleoplasm which
is sufficient to antagonize intrinsic immunity. Importantly, IE1CORE shares secondary structure features
with the coiled-coil domain (CC) of TRIM factors,
and we demonstrate strong binding of IE1 to the
PML-CC. We propose that IE1CORE sequesters PML
and possibly other TRIM family members via an
extended binding surface formed by the coiled-coil
domain.
M. Scherer, S. Klingl, M. Sevvana,
V. Otto, E. M. Schilling, J. D. Stump,
R. Muller, N. Reuter, H. Sticht,
Y. A. Muller, T. Stamminger. 2014.
Crystal structure of cytomegalovirus IE1
protein reveals targeting of TRIM family
member PML via coiled-coil interactions.
PLoS Pathogens 10:e1004512.
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Figure: Function and structure of the PML-NB antagonistic protein
IE1 of human cytomegalovirus.
A) IE1 antagonizes PML-NB mediated intrinsic immunity by inducing
a deSUMOylation of the TRIM family member PML. This is associated
with a dispersal of the dot-like PML-NB structure.
B) Evolutionary sequence conservation of IE1 mapped onto the surface
of rhIE1. The chains of dimeric rhIE1 are shown in space-filled and
ribbon representation, respectively. Residues are colored according to
their degree of conservation ranging from highly conserved (dark blue)
to highly variable (red).
C) Structural comparison of the coiled-coil domain of TRIM69 with
rhIE1. The joint presence of heptad (blue color) and hendecad (green
color) repeats indicates a common architecture of coiled-coil domains
between TRIM proteins and IE1.
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AP-1 transcription factor Fra1 controls plasma cell differentiation

The AP-1 transcription factor Fra1 negatively controls follicular
B cell activation and specifically plasma cell differentiation
by repressing Blimp1 expression
JEAN-PIERRE DAVID, DIRK MIELENZ
DEPARTMENT OF MEDICINE 3,
UNIVERSITÄTSKLINIKUM ERLANGEN,
FAU ERLANGEN-NÜRNBERG

The differentiation of B cells into antibody se
creting plasma cells as well as their maintenance
is tightly controlled by a regulatory network centered on the transcriptional repressor Blimp1
(B lymphocyte-induced maturation protein 1).
Many components of the network controlling B
cell activation and differentiation are transcrip
tional repressors, such as Pax5, Bcl6 or Blimp1.
Proliferation of activated B cells is required to
induce Blimp1, but it needs to be terminated to
avoid overshooting immune reactions. AP-1
transcription factors become quickly up-regu
lated upon B cell activation and the AP-1 member c-Fos is able to promote Blimp1 expression.
We showed that Fra1, a Fos member of AP-1,
enhances activation induced cell death (AICD)
upon its induction in activated B cells. In accor
dance, mice with B cell-specific deletion of
Fra1 show enhanced plasma cell differentiation
in vitro and in vivo as well as exacerbated anti
body responses. In contrast, transgenic over-
expression of Fra1 blocks plasma cell differen
tiation and immunoglobulin production in vitro
and in vivo. Transgenic Bcl2 overexpression
corrected Fra1 elicited AICD but could not at all
correct the plasma cell differentiation block in
duced through Fra1, arguing for a specific role
of Fra1 in plasma cell differentiation. Indeed,
Fra1 represses Blimp1 expression and interferes
with binding of the activating AP-1 member
c-Fos to the Blimp1 promoter. Conversely,
over-expression of c-Fos in Fra1 transgenic B
cells releases Blimp1 repression. As Fra1 lacks
transactivation domains, we propose that Fra1
inhibits Blimp1 expression and plasma cell
differentiation through binding to the Blimp1
promoter, thereby, outcompeting c-Fos. Hence,
the control of Fra1 abundance is critical for
humoral immunity.
B. Grotsch, S. Brachs, C. Lang, J. Luther, A. Derer,
U. Schlotzer-Schrehardt, A. Bozec, S. Fillatreau,
I. Berberich, E. Hobeika, M. Reth, E.F. Wagner,
G. Schett, D. Mielenz, J.P. David. 2014.
The AP-1 transcription factor Fra1 inhibits follicular
B cell differentiation into plasma cells. The Journal
of Experimental Medicine 211:2199-2212.
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Figure: Fra1 is a negative regulator of plasma cell differentiation in vitro.
ELISA quantification of IgM secretion after 7 day stimulation with LPS or LPS/IL-4 or
via the BCR/CD40/IL-4 of splenic IgD+/IgMlow FO B cells sorted from (A) Fra1tg and
wt littermate control (n=5) and (B) Fra1ΔB cell and Fra1 f l/f l littermate control mice
(LPS, LPS/IL-4, n=7, BCR/CD40/IL-4, n=5); IgG secretion of (C) Fra1tg and wt control
(LPS, LPS/IL-4, n=4, BCR/CD40/IL-4, n=6) and (D) Fra1ΔB cell and Fra1 f l/f l littermate
control mice (LPS/IL-4, n=7, BCR/CD40/IL-4, n=6). (E) Electron microscopy of IgD+/
IgM low FO B cells sorted from wild-type control and Fra1tg mice unstimulated or
stimulated with LPS or via the BCR/CD40/IL-4 for 3 days. Arrows indicate the extended
endoplasmic reticulum in stimulated wild type cells. (F) Quantification of cells with expanded rough endoplasmic reticulum (RER). 100 cells were counted for each condition
directly at the electron microscope. (G) FACS analysis of CD138 expression of CFSE
labeled control and Fra1tg FO B cells after 3 days stimulation with LPS (blue), or unstimulated cells (red). (H) and (I) quantification of the proportion of CD138 positive cells
per cell division of LPS or BCR/CD40/IL-4 stimulated wild-type and Fra1tg B cells.
Sorted FO B cells were labeled with CFSE, allowed to proliferate upon stimulation and
stained with anti CD138 antibody. The proliferation induced dilution of CFSE was
quantified and numbers of achieved cell divisions were calculated using the prolifer
ation analysis option in FlowJo (n=4). Data are shown as mean+/-s.e.m. (A–I). Experiments were performed in ≥3 (A–D) and 2 (G– I) independent experiments. * = p< 0.05,
** = p<0.005, *** = p<0.001, unpaired student’s t-test (A–D) or two-way-ANOVA (H, I).
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Reactive chlorine intermediates as novel treatment
for cutaneous leishmaniasis

Moist wound treatment with pharmaceutical sodium chlorite
(DAC N-055) promotes healing of Leishmania skin lesions
in two randomized controlled trials in Afghanistan
ULRIKE SCHLEICHER, CHRISTIAN BOGDAN
MICROBIOLOGY INSTITUTE - CLINICAL MICROBIOLOGY, IMMUNOLOGY AND HYGIENE,
UNIVERSITÄTSKLINIKUM ERLANGEN, FAU ERLANGEN-NÜRNBERG

Reactive chlorine intermediates (RCLI) such as
hypochlorous acid are best known for their antimicrobial activity. DAC N-055, a preparation of pharmaceutical sodium chlorite consisting of NaClO 2
and sodium salts of peroxychloric acid, was previously suggested to promote the healing of non-
infectious skin ulcers. In two randomized controlled
trials in Afghanistan, we evaluated the activity of
DAC N-055 in patients with chronic cutaneous
leishmaniasis due to Leishmania (L.) tropica or L.
major infections. In the first trial in Kabul (involving
103 patients in two groups) treatment of the skin
lesions by electrocauterization (EC; for the removal
of necrotic tissue) followed by moist wound treatment (MWT) with or without DAC N-055 strongly
accelerated wound closure and healing as com
pared to historical controls treated with antimony
injections. A subgroup analysis revealed that in

 atients with high parasite load EC plus MWT
p
with DAC N-055 caused more rapid wound healing
than EC plus MWT without DAC N-055. In the
second trial in Mazar-e-Sharif (involving 87 patients
in three groups), EC plus MWT with DAC N-055
or MWT with DAC N-055 alone were significantly
more efficient than the standard treatment with
pentavalent antimony (sodium stibogluconate)
(see Figure). In vitro, DAC N-055 exerted a leish
manicidal or leishmaniostatic effect against extracellular (promastigote) or intracellular (amastigote)
parasites, respectively. In addition to this novel
antiparasitic and its known wound healing-pro
moting activity, DAC N-055 also regulated various
immune responses of macrophages and T cells
in vitro (unpublished data) all of which are likely to
contribute to its therapeutic activity in cutaneous
leishmaniasis.

A. F. Jebran, U. Schleicher, R. Steiner,
P. Wentker, F. Mahfuz, H.C. Stahl,
F. M. Amin, C. Bogdan*, K. W. Stahl*. 2014.
Rapid healing of cutaneous leishmaniasis
by high-frequency electrocauterization and
hydrogel wound care with or without DAC
N-055: a randomized controlled phase IIa
trial in Kabul. PLoS Negl Trop Dis.
2014 Feb 13;8(2):e2694. (* shared senior
and corresponding authorship)

H.C. Stahl, F. Ahmadi, U. Schleicher,
R. Sauerborn, J. L. Bermejo,
M. L. Amirih, I. Sakhayee, C. Bogdan,
K. W. Stahl, 2014.
A randomized controlled phase IIb wound
healing trial of cutaneous leishmaniasis
ulcers with 0.045% pharmaceutical chlorite
(DAC N-055) with and without bipolar high
frequency electro-cauterization versus
intralesional antimony in Afghanistan.
BMC Infect Dis. 2014 Nov 25;14:619.
doi: 10.1186/s12879-014-0619-8.

Rate of complete epithelialization at day 75

Figure: DAC N-055 accelerates healing of
cutaneous leishmaniasis (Mazar-e-Sharif trial).
The patients were randomly assigned to three treatment groups. The skin lesions were either treated by
intradermal injections of 0.6 ml sodium stibogluconate
(SSG) (group I), by aseptic MWT with 0.045% DAC
N-055 following a single initial superficial wound
debridement with EC which was performed under
local anaesthesia (group II), or by MWT with 0.045%
DAC N-055 alone (group III). The schedule of the
topical treatment was identical for all three groups:
daily treatments (with the exception of Fridays) during
the first week, followed by topical treatments twice
a week until the end of week 4 and thereafter once
a week until wound closure. In group I, the SSG
treatment was discontinued after week 4. In groups
II and III, patients dressed their lesion themselves
after week 4 with the topical DAC N-055-basic-crème
between their clinical visits until lesion closure.
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Joachim Kalden Lecture 2014

Prof. Dr. med. Klaus Überla

The Medical Immunology Campus Erlangen
honors Prof. Dr. med. Dontscho Kerjaschki

New Chair of Virology and Director of the
Institute for Clinical and Molecular Virology

© Klaus Überla
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Prof. Klaus Überla
Prof. Dontscho Kerjaschki, Chairman of the Department of
Clinical Pathology at the Medical University Vienna, was the
honoree for the Joachim Kalden Lecture 2014 which took
place on December 16, 2014. Prof. Kerjaschki’s principal
research interests focus on the pathology of the renal
glomerulus and lymphatic endothelium. Dontscho Kerjaschki
discovered and defined their roles in glomerular immune
complex diseases, glomerular damage and proteinuria.
Being a leading expert in the nascent field of human lymphatic
biology and pathology, Dr. Kerjaschki has discovered the
first reliable marker for lymphatic endothelial cells that has
opened new avenues of investigative human pathology, 
ranging from renal transplant rejection to cancer metastasis.
In his lecture entitled “Lymphatics in Inflammation”, Prof.
Kerjaschki first described the role of lymphatic vessels in
different pathologic conditions. Subsequently, he discussed
marker molecules specific for lymphatic endothelial cells
(LECs) and their regulation. Finally, he presented data on
the monocyte-macrophage/VEGF-C/LEC/CCL21 axis that
leads to the accumulation of regulatory T cells in renals
transplants.

The Medical Immunology Campus Erlangen cor
dially welcomes its new member Klaus Überla who,
as of February 1, 2015, is the new Director of the
Institute for Molecular and Clinical Virology, Universitätsklinikum Erlangen. Prof. Klaus Überla is the
successor of Prof. Bernhard Fleckenstein who has
been head of the institute for more than 36 years.
Klaus Überla studied Medicine at the Universität
Saarbrücken and the Freie Universität Berlin, where
he obtained his M.D. (summa cum laude) in the
year 1991. After spending two years in the laboratory of Prof. Haseltine at Harvard Medical School,
Boston, USA, he returned to Germany to work as
research assistant the Institute for Molecular and
Clinical Virology in Erlangen for 5 years during
which time he was conferred the veniae legendi.
In 1998, Prof. Überla was appointed professor for
virology at the Universität Leipzig, where he spent
three years before becoming the head of the
Department of Molecular and Medical Virology at
the Ruhr-Universität Bochum, in 2001. During the
past 14 years in Bochum, Klaus Überla intensified
his research on the immune mechanisms mediating
protection from immunodeficiency virus infection
in a nonhuman primate model and the on strategies
to induce these effector mechanisms. Prof. Überla
is an expert in the fields of preclinical development
and evaluation of various vaccine strategies including live-attenuated vaccines, single cycle immunodeficiency virus vaccines, DNA and adenoviral
vector vaccines, and virus-like particle vaccines.
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He is presently coordinating a CAVD (Collaboration on AIDS Vaccine Discovery) vaccine
discovery consortium entitled “Induction of
affinity-matured HIV Env antibodies in the
absence of HIV specific T helper cells” sup-
ported by the Bill & Melinda Gates Foundation
with 2,3 Mio dollars.

Prof. Dr. med. Elke Lütjen-Drecoll
Prof. Lütjen-Drecoll received the Officer’s
Cross of the Order of Merit of the Federal
Republic of Germany

We wish Prof. Klaus Überla the best of luck
for his future research and his new position
at the Institute for Molecular and Clinical
Virology.

PD Dr. med. Gerhard Krönke

© Stefan Sämmer

Gerhard Krönke received the highly coveted
and competitive ERC starting grant

© Erich Malter

Prof. Dr. Lütjen-Drecoll decorated with
the Officer´s Cross of the Order of Merit
of the Federal Republic of Germany

Dr. Gerhard Krönke
Dr. Krönke, senior physician and research group
leader at the Department of Medicine 3, Univer
sitätsklinikum Erlangen, succeeded in obtaining
the renowned ERC starting grant worth 1,5 Mio
Euro (rate of grant approval less than 10%).
With this ample funding, the European Research
Council (ERC) supports young research leaders
across Europe for the duration of five years.
Gerhard Krönke intends to further investigate
the function of cells of the monocytic lineage
such as macrophages, dendritic cells and osteoclasts as well as the role of lipid mediators and
lipid-activated nuclear receptors during inflammation, immunity and the regulation of tissue
homeostasis.

Elke Lütjen-Drecoll, emeritus professor and
director of the Institute of Anatomy II at the FAU
until 2010, was greatly honored with the Officer’s
Cross of the Order of Merit of the Federal Republic
of Germany (Bundesverdienstkreuz 1. Klasse)
for her outstanding achievements in the areas of
research and teaching as well as her extraordinary dedication as president of the Academy
of Science and Literature located in Mainz.
The Order of Merit is the highest decoration
in Germany and is conferred by the Federal
President to raise public attention for excellent
accomplishments serving the public welfare.
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Upcomi n g E vent s
MICE Immunological
Colloquium Summer 2015
Tuesdays, 5.15 pm
12. 05. 2015

Prof. Warren Strober
National Institute of Allergy
and Infectious Diseases (NIAID),
Bethesda, USA 		
“ The Role of E-Proteins in Th17
and Regulatory T cell induction”
18. 05. 2015
(Monday, 4.15 p.m.)

Prof. Balbino Alarcón

30. 06. 2015

Prof. Thomas Decker
MAX F. PERUTZ
LABORATORIES,

Vienna, Austria
Title to be announced
07. 07. 2015

Prof. Marcus Thelen
Università della Svizzera
italiana, Institute for Research
in Biomedicine, Bellinzona,
Switzerland 		
“ACKR3 (CXCR7): role
in B cell responses”

Universidad Autónoma
de Madrid, Spain

14. 07. 2015

“ Clustering, Conformational
Changes and Cooperativity
in the T- cell Receptor”

MRC Laboratory of Molecular
Biology, Cambridge, UK

02. 06. 2015

Prof. Ari Waismann
Institut für Molekulare Medizin,
Universitätsmedizin der Johannes
Gutenberg- Universität Mainz
“What makes Th17 cells
pathogenic?”
09.06. 2015

Prof. Andrew Macpherson
Gastroenterology & Mucosal
Immunology, Inselspital Bern,
Switzerland
“When and where are our
bodies influenced by our
intestinal microbes?”

Prof. Andrew McKenzie

“Type-2 innate lymphoid cells
at the interface with adaptive
immunity”
21. 07. 2015

Prof. Jan Tuckermann
Universität Ulm
Title to be announced

Further Conferences and
Events of Interest
September 6 – 9, 2015

4th European Congress
of Immunology
Vienna, Austria
www.eci-vienna2015.org

16.06. 2015

Hendrik Streeck, M.D., Ph.D.

September 11 – 13, 2015

HIV Diagnostics and Reference
Laboratory, Silver Spring, USA,
ab Juni am Uniklinikum Essen

29th Annual Conference of the
European Macrophage and
Dendritic Cell Society (EMDS)

“B cell and Tfh dynamics in HIV
pathogenesis and vaccination”

Krakow, Poland

23. 06. 2015

September 27 – 30, 2015

Prof. Oliver Kurzai

67. Jahrestagung der DGHM

Leibniz-Institute for Natural
Products Research and
Infection Biology –
Hans-Knoell-Institute, Jena

Münster

“The role of neutrophils in
invasive fungal infections”

www.macrophage.de/meetings.htm

October 4 – 9, 2015

7th Autumn School - Current
Concepts in Immunology
Merseburg
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