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VORWORT
Der Geist des Fortschritts der vergangenen Jah-
re lebte auch 2016 und 2017 weiter: Das Leib-
niz-Institut für Naturstoff-Forschung und Infek-
tionsbiologie – Hans-Knöll-Institut (Leibniz-HKI) 
kann auf zwei erfolgreiche und wissenschaftlich 
bereichernde Jahre zurückblicken.

Mit Hans Peter Saluz und Reinhard Guthke 
verabschiedeten wir zwei renommierte Wissen-
schaftler und geschätzte Kollegen aus dem ak-
tiven Berufsleben. Beide haben das Leibniz-HKI 
über Jahrzehnte hinweg geprägt und wir freuen 
uns, dass sie dem Institut auch weiterhin ver-
bunden bleiben. Zugleich begrüßten wir Gianni 
Panagiotou als neuen Leiter der Forschungs-
gruppe Systembiologie und Bioinformatik. Zu-
vor war er Associate Professor und Leiter der 
Gruppe Biologie und Bioinformatik an der Uni-
versität von Hongkong. Sein Weg dorthin hatte 
ihn über das Studium und die Promotion an der 
Nationalen Technischen Universität von Athen 
und die Technische Universität Dänemark, wo er 
als Postdoc arbeitete, geführt.

Oliver Kurzai nahm den Ruf auf den Lehr-
stuhl für Mikrobiologie und Mykologie am Uni-
versitätsklinikum Würzburg an. Er leitet weiter-
hin die Forschungsgruppe Fungal Septomics 
am Zentrum für Innovationskompetenz Septo-
mics und das Nationale Referenzzentrum für 
Invasive Pilzinfektionen am Leibniz-HKI. Mit der 
Berufung von Oliver Kurzai nach Würzburg hat 
das Leibniz-HKI erstmals eine personelle Brü-

cke zu einer universitären Einrichtung außerhalb 
Jenas geschlagen.

Eine neue, an das Institut assoziierte Nach-
wuchsgruppe Synthetische Mikrobiologie er-
weitert das Forschungsprofil des Leibniz-HKI 
und stärkt die Verbindung zur Friedrich-Schiller- 
Universität Jena. Für die Leitung der durch die 
Carl-Zeiss-Stiftung geförderten Gruppe konnten 
wir Gerald Lackner gewinnen, der zuvor einen 
Postdoc-Aufenthalt an der ETH Zürich absol-
viert hatte.

Auch das Biotechnikum erhielt eine neue 
Spitze. Miriam Agler-Rosenbaum wurde in 
einem gemeinsamen Verfahren mit der FSU 
Jena auf die Professur Synthetische Biotech-
nologie berufen. Sie war unter anderem Post-
doc am Department of Biological and Environ-
mental Engineering an der Cornell University 
Ithaca, USA, bevor sie auf die Juniorprofessur 
Mikrobiologie für definierte Mischkulturen 
an die RWTH Aachen berufen wurde. Mit der 
Übernahme durch Miriam Agler-Rosenbaum 
erhielt das Biotechnikum den Status einer For-
schungsabteilung.

Erfreulich ist auch die Publikationstätigkeit 
der Wissenschaftlerinnen und Wissenschaftler 
des Leibniz-HKI. Sie veröffentlichten ihre For-
schungsergebnisse in zahlreichen anerkannten 
Fachjournalen wie Nature, Nature Chemical Biol- 
ogy, Nature Communications, Nature Scientific 
Reports, Angewandte Chemie International Edition, 
Nucleic Acids Research und PNAS. 

Doch nicht nur Veröffentlichungen in nam-
haften Zeitschriften zeigen die hohe Qualität der 
Forschung am Leibniz-HKI. So richtete das Ins-
titut wichtige Kongresse aus, darunter die Jah-
restagung 2016 der Vereinigung für Allgemeine 
und Angewandte Mikrobiologie, die Thüringer 
EFRE-Jahrestagung 2016 oder die Life meets 
Light – First Scientific Conference of the Leibniz 
ScienceCampus InfectoOptics 2017.
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Im Berichtszeitraum gelang es zudem, das 
Drittmittelaufkommen weiter zu steigern. Das 
schlägt sich nicht zuletzt im Wachstum der 
Beschäftigtenzahlen, den erreichten akademi-
schen Abschlüssen und der Qualität der veröf-
fentlichten Originalarbeiten nieder. Inzwischen 
übersteigt die Summe der Drittmittel die Hälfte 
der Grundfinanzierung des Instituts, wobei wir 
unsere Drittmittelaktivitäten streng an die Ent-
wicklung des strategischen Forschungsprofils 
und die Qualität der Forschung koppeln. Beson-
deres Augenmerk gilt daher unserer Beteiligung 
an streng evaluierten Sonderforschungsberei-
chen. Mit Bewilligung der zweiten Förderpha-
se des SFB/Transregio 124 FungiNet und der 
Neueinrichtung des SFB 1278 PolyTarget ist 
das Leibniz-HKI nunmehr an vier Sonderfor-
schungsbereichen beteiligt – neben FungiNet 
und PolyTarget auch am SFB 1127 ChemBioSys 
und am SFB 1192 Immune-Mediated Glomeru-
lar Diseases. 

Erneut konnten Forscherinnen und Forscher 
des Leibniz-HKI in den zurückliegenden beiden 
Jahren zahlreiche Preise und Auszeichnungen 
für ihre Arbeiten gewinnen. Sie würdigen die 
erreichten Ergebnisse und motivieren für den 
Labortalltag. So konnte das Team um Christi-
an Hertweck für den neu entdeckten antibio-
tischen Wirkstoff Clostrubin erneut den Titel 
Leibniz-Wirkstoff des Jahres an das Leibniz-HKI 
holen. Besonders hoch schätzen wir das lang-
jährige Engagement der medac GmbH, die mit 
ihrem Geschäftsführer Nikolaus Graf zu Stol-
berg im Kuratorium des Leibniz-HKI vertreten ist. 
Der medac Forschungspreis würdigt herausra-
gende Originalpublikationen zu den Forschungs-
schwerpunkten des Leibniz-HKI, die in Koopera-
tion mehrerer Gruppen des Instituts entstanden. 
Damit spornt der attraktiv dotierte Preis vor 
allem den wissenschaftlichen Nachwuchs zur 
Zusammenarbeit und zum Ideenaustausch an.

Infolge der zahlreichen drittmittelfinanzier-
ten Verbundprojekte ist die Mitarbeiterzahl des 
Leibniz-HKI weiter angestiegen. Von den rund 
430 Mitarbeitern sind 140 Doktoranden. Der 
Aufwuchs der vorangegangenen Jahre hat nun 
auch bauliche Folgen: zwei alte Laborgebäude 
sollen durch das deutlich größere HKI Biotech 
Center ersetzt werden. Möglich wurde der Neu-
bau durch die Empfehlung der Bewertungskom-
mission im Zuge der außerordentlich positiven 
Bewertung und Entwicklungsprognose bei der 
Evaluierung des Instituts im Jahr 2014.

Um die gesellschaftliche Bedeutung von In-
fektionskrankheiten zu betonen, unterzeichnete 
das Leibniz-HKI gemeinsam mit anderen nam-
haften Akteuren einen Aufruf an die Bundesre-
gierung. Mit dem Memorandum „Kampf gegen 
Infektionskrankheiten verstärken und Leben ret-
ten!“ warnten die Unterzeichner vor den Gefah-
ren einer post-antibiotischen Ära und machten 
den dringenden Handlungsbedarf deutlich. 

Ein besonderer Höhepunkt war der Besuch 
des Bundespräsidenten Joachim Gauck in Be-
gleitung des Thüringer Ministerpräsidenten Bodo 
Ramelow, und des Thüringer Ministers für Wirt-
schaft, Wissenschaft und Digitale Gesellschaft, 
Wolfgang Tiefensee, am 23. November 2016. 
Gauck informierte sich im Rahmen einer Podi-
umsdiskussion mit Promovierenden und jungen 
Gruppenleitern über die beruflichen Chancen und 
Entwicklungsperspektiven in der Forschung und 
über die integrative Funktion der Wissenschaft in 
einer globalisierten Welt. Bei einem anschließen-
den Rundgang durch das Biotechnikum stellten 
wir dem interessierten Bundespräsidenten neue 
Forschungsansätze für die Suche nach dringend 
benötigten Antibiotika vor.

    Axel Brakhage, Direktor HKI
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INTRODUCTION
The spirit of progress of the past years continued 
in 2016 and 2017: The Leibniz Institute for Natural 
Product Research and Infection Biology – Hans 
Knöll Institute (Leibniz-HKI) can look back on two 
successful and scientifically enriching years.

We bid farewell to Hans Peter Saluz and 
Reinhard Guthke, two renowned scientists and 
valued colleagues, who retired from active pro-
fessional life. Both have shaped the Leibniz-HKI 
for decades and we are pleased that they will 
continue to be associated with the institute. At 
the same time we welcomed Gianni Panagiotou 
as the new head of the research group Systems 
Biology and Bioinformatics. He previously was 
Associate Professor and head of the Biology and 
Bioinformatics Group at the University of Hong 
Kong. Earlier stations in his career include his 
studies and doctorate at the National Technical 
University of Athens and the Technical Universi-
ty of Denmark, where he worked as a postdoc.

Oliver Kurzai accepted the appointment to 
the Chair of Microbiology and Mycology at the 
University Hospital of Würzburg. He continues 
to head the research group Fungal Septomics at 
the Centre for Innovation Competence Septom-
ics and the National Reference Center for Inva-
sive Fungal Infections at the Leibniz-HKI. With 
the appointment of Oliver Kurzai to Würzburg, 
the Leibniz-HKI has for the first time built a per-
sonnel bridge to a university institution outside 
Jena.

The new junior research group Synthetic 
Microbiology associated with the institute ex-
pands the research profile of the Leibniz-HKI 
and strengthens the connection to the Friedrich 
Schiller University Jena. Gerald Lackner, who 
had previously completed a postdoctoral stay 
at ETH Zurich, was recruited to lead the group, 
which is funded by the Carl Zeiss Foundation.

The Bio Pilot Plant also has a new head. 
Miriam Agler-Rosenbaum was appointed to 
the Chair of Synthetic Biotechnology in a joint 
procedure with the FSU Jena. She previously 
was a postdoc in the Department of Biological 
and Environmental Engineering at Cornell Uni-
versity Ithaca, USA, before being appointed to 
the junior professorship of Microbiology for De-
fined Mixed Cultures at the RWTH Aachen. With 
the appointment of Miriam Agler-Rosenbaum, 
the Bio Pilot Plant was given the status of a re-
search department.

The publication activity of the scientists at 
Leibniz-HKI is also impressive. They published 
their research results in numerous renowned 
scientific journals such as Nature, Nature Chem-
ical Biology, Nature Communications, Nature Sci-
entific Reports, Angewandte Chemie International 
Edition, Nucleic Acids Research and PNAS.

But it is not only publications in renowned 
journals that show the high quality of research at 
Leibniz-HKI. The institute has organized impor-
tant meetings, including the Annual Conference 
2016 of the Association for General and Applied 
Microbiology, the Thuringian EFRE Annual Con-
ference 2016 or the Life meets Light - First Sci-
entific Conference of the Leibniz ScienceCam-
pus InfectoOptics 2017.

In the reporting period, the volume of third 
party funding has also successfully been in-
creased. This is reflected in the growing number 
of employees, the academic degrees achieved 
and the quality of the original papers published. 
Currently, the total of the third-party funding 
exceeds half of the institute's basic funding, 
whereby we strictly align our third-party funding 
activities with the development of the strategic 
research profile and the quality of the research. 
Particular attention is therefore paid to our par-
ticipation in competitively evaluated Collabo-
rative Research Centres. With the approval of 



HKI RESEARCH REPORT 2016 | 2017 05

the second funding period of the CRC/Trans-
regio 124 FungiNet and the new establishment 
of the CRC 1278 PolyTarget, Leibniz-HKI is now 
involved in four Collaborative Research Centres 

– in addition to FungiNet and PolyTarget, also 
in CRC 1127 ChemBioSys and CRC 1192 Im-
mune-Mediated Glomerular Diseases.

Once again, researchers at the Leibniz-HKI 
have won numerous prizes and awards for their 
work over the past two years. These acknowl-
edge the results achieved and provide motiva-
tion for the daily laboratory work. For example, 
Christian Hertweck's team was again awarded 
the title of Leibniz Drug of the Year for the newly 
discovered antibiotic compound clostrubin. We 
particularly appreciate the long-standing com-
mitment of medac GmbH, which is represented 
on the Board of Trustees of the Leibniz-HKI by 
its managing director Nikolaus Graf zu Stolberg. 
The medac Research Award honours outstand-
ing original publications on the research foci of 
the Leibniz-HKI, which resulted from coopera-
tions between several groups of the institute. 
Thus, the attractively endowed prize particularly 
encourages young researchers to collaborate 
and exchange ideas.

Thanks to the numerous third-party funded 
collaborative projects, the number of employees 
at the Leibniz-HKI has continued to rise. Of the 
approximately 430 employees, 140 are doctoral 
researchers. The growth of the previous years 
has now also lead to structural consequences: 
Two old laboratory buildings are to be replaced by 
the considerably larger HKI Biotech Center. The 
new building was made possible by the recom-
mendation of the evaluation commission which 
gave an exceptionally positive assessment and 
development forecast during the evaluation of 
the institute in 2014.

In order to emphasize the societal impor-
tance of infectious diseases, the Leibniz-HKI, 

together with other renowned actors, signed 
an appeal to the German government. With the 
memorandum "Strengthening the fight against 
infectious diseases and saving lives", the signa-
tories warned of the dangers of a post-antibiotic 
era and made clear the urgent need for action.

A special highlight was the visit of the Fed-
eral President of Germany, Joachim Gauck, ac-
companied by the Thuringian Minister President 
Bodo Ramelow, and the Thuringian Minister of 
Economics, Science and Digital Society, Wolf-
gang Tiefensee, on November 23, 2016. At this 
occasion, Gauck talked about career opportu-
nities and development prospects in research 
and the integrative function of science in a glo-
balized world in a panel discussion with doctoral 
researchers and young group leaders. During a 
subsequent tour of the Bio Pilot Plant, we pre-
sented new research approaches for the search 
for urgently needed antibiotics to the interested 
Federal President.

    Axel Brakhage, Director HKI
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MOST IMPORTANT RESULTS

The Department Biomolecular Chemistry has 
investigated a variety of microorganisms as 
an unparalleled source of therapeutics. Since 
genome analyses have revealed that their full 
biosynthetic potential is much larger than ex-
pected, the department employs diverse strate-
gies to unearth cryptic natural products such as 
genome mining, pathway engineering and trig-
gering, as well as co-cultivation approaches. Yet, 
it is often essential to consider the ecological 
context of microbes to activate pathways and 
to discover biologically active compounds and 
their functions. These scenarios include pred-
ator-prey and pathogenic interactions, the pro-
tection of insect assets such as offspring and 
cultivars, as well as host protection in symbiotic 
relationships with plants, invertebrates and ani-
mals/humans. 

In collaboration with the Kaltenpoth laboratory 
(University of Mainz), we have reported a suc-
cessful case of ecology-driven discovery of nov-
el antimicrobial agents. Experimental evidence 
supports a dynamic transition from plant patho-
genicity to insect-defensive mutualism in sym-
biotic Burkholderia gladioli bacteria. In a group of 
herbivorous beetles, these symbionts protect 

the vulnerable egg stage against detrimental 
microbes, in particular pathogenic fungi. The 
production of a blend of antibiotics by B. gladioli, 
including toxoflavin, caryoynencin and two new 
antimicrobial compounds, the macrolide la-
griene and the isothiocyanate sinapigladioside, 
likely mediate this defensive role. In addition to 
vertical transmission, these insect symbionts 
can be exchanged via the host plant and retain 
the ability to initiate systemic plant infection at 
the expense of the plant’s fitness. Our findings 
provide a paradigm for the transition between 
pathogenic and mutualistic lifestyles and shed 
light on the evolution and chemical ecology of 
this defensive mutualism. In addition, a new 
antibiotic and a new antifungal agent were de-
scribed.

In another collaboration (Mittag/Sasso laborato-
ries, FSU Jena), we employed MALDI imaging to 
unveil a new role of lipopeptides in bacteria-mi-
croalga interactions. These biotic interactions 

DEPARTMENT BIOMOLECULAR CHEMISTRY
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are significant because these photosynthetic 
unicellular organisms are key contributors to 
carbon fixation on Earth, and their global photo-
synthetic capacities may be affected by micro-
bial communities. Yet, information on molecular 
factors that govern these interactions is scarce. 
Through imaging and analytics, we found that 
the bacterium Pseudomonas protegens strongly 
inhibits the growth and alters the morphology 
of the biflagellated green alga Chlamydomonas 
reinhardtii by means of orfamides. Orfamide A 
triggers an increase in cytosolic Ca2+ in C. rein-
hardtii and causes deflagellation of algal cells. 
These effects of orfamide A, which are specific 
to the algal class of Chlorophyceae and appear 
to target a Ca2+ channel in the plasma mem-
brane, represent a novel biological activity for 
cyclic lipopeptides.

MALDI imaging was also instrumental in elu-
cidating the induced defense of mushroom. In 
collaboration with the Hoffmeister laboratory 
(FSU Jena), the secretion of antilarval mush-
room polyenes (18-methyl-19-oxoicosaoctaeno-
ic acid and 20-methyl-21-oxodocosanonaenoic 
acid) was visualized in response to injury of the 
mycelium of the stereaceous mushroom BY1. 
Interestingly, the polyenes are produced by an 
unusual double-bond-shifting polyketide syn-

thase. Expression of its gene is massively up-
regulated following mycelial damage. This study 
revealed that injury-induced de novo synthesis 
of polyketides is a fungal response strategy.

Other research highlights were achieved in the 
area of natural product biosynthesis, with focus 
on the enzyme mechanisms and the evolution-
ary origin of the biocatalysts. We have found that 
an important fungus used in food fermentation 
(Aspergillus oryzae) produces unusual aliphatic 
geminal dichloro compounds and that the major 
component of the complex (dichlorodiaporthin) 
is cytotoxic. Through functional gene analyses, 
in vitro biochemical assays and biotransforma-
tion experiments we have elucidated the molec-
ular basis for dichlorination. We discovered and 
characterized an enzyme (AoiQ) that is unique 
because of the unprecedented marriage of a 
methyltransferase and a halogenase in one 
gene product. AoiQ also represents the first 
characterized fungal aliphatic halogenase, a 
novel flavoprotein that introduces halogens at a 
non-activated aliphatic carbon, and the first ha-
logenase that catalyzes a regioselective dihalo-
genation of a freestanding substrate. Surprising-
ly, many genes for related hybrid enzymes were 
detected in the genomes of diverse ecologically 
relevant fungi. 

Figure 1: Expression of anti-
biotic encoding genes from a 
mangrove endophyte in E. coli 
leads to formation of indigo.
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In another study we have investigated an un-
usual enzyme catalyzing the key step towards 
the biosynthesis of a diverse family of antibiot-
ics. Surprisingly, we found that this specialized 
enzyme has evolved from a widely distributed 
type of xenobiotic-detoxification enzyme. Spe-
cifically, we showed that an unusual indole 
oxygenase (XiaF) functions as a non-canonical 
terpenoid cyclase en route to xiamycin and con-
geners, which are active against various micro-
organisms including oomycetes. We unveiled 
a cryptic hydroxylation step that sets the basis 
for terpenoid cyclization. Biotransformation as-
says show that XiaF is a designated indole hy-
droxylase that can be used for the production 
of indigo and indirubin. The crystal structure of 
XiaF and phylogenetic analyses reveal that XiaF 
is, surprisingly, most closely related to xenobi-
otic-degrading enzymes. We provide a proof of 
concept for the evolution of biosynthetic path-
ways to antimicrobials from detoxification pro-
cesses.

Figure 2: Top left: Fungus comb material from termites fungal garden 
overgrown by an opportunistic Pseudoxylaria sp.

Top right: Interaction assay of Pseudoxylaria sp. against co-isolate fungus 
Coriolopsis sp. Visualization of guttation droplets of Pseudoxylaria sp. 
using MALDI-TOF MS Imaging of m/z 655.517 +/− 0.513 Da ([M+K]+ of 
Pseudoxylallemycin.

Bottom: HPLC chromatogram (210 nm) of cultivation conditions (PDB shaking, 
PDB static, PDA plates) and LC-MS chromatogram (EIC mode, Δ = 5.0 ppm) of 
secreted droplet (black) and zone of inhibition (ZOI, green).

OUR RESEARCH FOCUSES ON THE IDENTIFICATION AND INVESTIGATION 
OF PHARMACOLOGICALLY RELEVANT NATURAL PRODUCTS AS WELL AS 

VIRULENCE FACTORS IN MICROBES. COMBINING CHEMICAL AND BIOLOGICAL 
METHODS, WE EXPLORE NEW WAYS FOR DRUG DISCOVERY, ELUCIDATE 

BIOSYNTHETIC PATHWAYS AND STUDY ECOLOGICAL FUNCTIONS.

Christian Hertweck
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MOST IMPORTANT RESULTS

Droplet microfluidics for ultrahigh-throughput 
experimentation
We continued in developing our powerful, quan-
titative and miniaturized platform for future mi-
crobiological research based on droplet micro-
fluidics.

Our major aim is to contribute to the urgent re-
filling of the antibiotic pipeline with novel chem-
ical scaffolds by using this platform. The vast 
diversity of naturally occurring bacterial species 
can be harnessed by parallelized cultivation in pL 

droplets with an integrated screening for antibi-
otic substances. The cultivation outcome of the 
droplet-based microfluidic platform was tested 
for a microbial community derived from soil and 
compared to the cultivation outcome obtained 
by standard plating. Due to encapsulation of sin-
gle cells in pL droplets, as an inherent advantage 
of the microfluidic platform, a broader set of mi-
crobes which are different to the set obtained 
on plates can be cultivated in droplets. Thereby 
more strains become available for a subsequent 
screening for antibiotic substances. The screen-
ing is based on whole cell reporter cells, which 
are pico injected into the droplets. After the as-
say was successfully validated it was used to 
identify and isolate several organisms in natural 
samples as putative producers of antimicrobial 
compounds. Among the gained isolate collec-
tion are several rarely isolated species and one 
candidate for a new species.

In order to expand into further microbiological 
applications, we integrated more functionalitites 
in the microfluidic platform. Besides applying 
the established in-droplet cultivation to various 
natural samples (soil and water) the incubation 
strategy was further extended from only gas 
control to pH control. To monitor the pH either in 
single droplets or for an entire droplet population 
a fluorescent dye was employed. By adding oil 

DEPARTMENT BIO PILOT PLANT

Figure 1: Species diversity 
observed in picolitre droplets. 
A microbial community derived 
from soil was encapsulated 
in 9 million droplets and incu-
bated for a month under con-
tinuous and enhanced oxygen 
supply. The resulting species 
diversity of the grown cells was 
determined by sequencing the 
16S rRNA gene.
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in which either a minute amount of an acid or a 
base is dissolved, the pH can be even actively 
changed, allowing sophisticated process con-
trol in droplets comparable to stirred bioreactors.

To expand the versatility of experimental condi-
tions and samples that could be studied in drop-
let microfluidics, we have developed a new en-
coding method that tracks individual conditions 
inside large droplet populations (>105). The en-
coding approach is based on the encapsulation 
of a defined mixture of coloured beads together 
with biological samples in pL-droplets. For the 
decoding and detection of droplet content we 

developed an automated image-analysis-based 
method. We used this approach for analysis 
of bacterial susceptibility to antibiotics under 
20 different experimental conditions simulta-
neously. Further technological advancements 
comprise a multi-wavelength detection system, 
capable of simultaneously detecting four differ-
ent fluorescence colours using a single detector. 
This enables multi-parametric measurements in 
various microbiological and bioanalytical stud-
ies, e. g. co-cultivation, and multivariable cytom-
etry. Optical elements have been replaced with 
optical fibers which makes the overall microflu-
idic detection system simple, flexible, low-cost 
and compact. Additional developments include 
an automatic valve-switching system for con-
trolling absolute numbers of droplets, a method 
for easier production of complex chip architec-
tures, capable of fiber integration or pseudo-3D 
structures, and electronic improvements.

Novel antibody formats for diagnostics
New therapies and diagnostics have a high de-
mand of recombinant antibodies. Efficient ex-
pression systems are needed for the production 
of the antibodies. However, the concentration of 
target proteins in inclusion bodies implies the 
risk of losing the biological function caused by 
renaturation and refolding procedures. There-

Figure 1: Expression of anti-
biotic encoding genes from a 
mangrove endophyte in E. coli 
leads to formation of indigo.

THE BIO PILOT PLANT USES INNOVATIVE TECHNOLOGIES FOR SCREENING
OF LARGE AND DIVERSE POPULATIONS OF MICROBES TO SELECT PRODUCERS 

OF NOVEL ANTIMICROBIAL COMPOUNDS AND ENZYMES, AND DEVELOPS 
FERMENTATION AND DOWNSTREAM PROCESSES FOR PRODUCTION

OF ANTIBIOTICS, ENZYMES, ANTIBODIES, TOXINS AND BIOPOLYMERS.

Miriam Rosenbaum
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fore the optimization of production processes 
and especially the downstream processing is 
a challenge. In collaboration with an industrial 
partner upstream and downstream processes 
for the production of biologically active proteins 
were analyzed to improve the process scalability 
and the yield of soluble and biologically active 
protein.

The recombinant production of VHH antibodies 
in E.coli is of great advantage in development of 
new therapeutic and diagnostic strategies. In 
contrast to the production of mono- and poly-
clonal antibodies, it is possible to generate time 
and cost efficiently a high amount of VHH an-
tibodies by high cell density fermentation. Due 
to easy genetic modification, VHH antibodies 
can be adapted to different medical applications. 
We developed VHH antibodies for detection of 
specific biomarkers in sepsis diagnostics and 
proteins in terms of AA amyloidosis.

Secondary metabolites from anaerobic and 
other neglected bacteria
Current genome mining approaches (depart-
ment Biomolecular Chemistry) revealed the 
potential of anaerobic bacteria to produce so 
far unknown secondary metabolites. Especially 
non-pathogenic, solventogenic and cellulolytic 
clostridia possess the genetic basis to produce 
novel natural products with pharmaceutical ac-
tivities and environmental importance. In lab-
scale bioreactors (1-7 L) several strictly anaero-
bic clostridia strains were cultured under defined 
culture conditions to screen for new metabolites. 
Relevant gene clusters were knocked out using 
the ClosTron mutagenesis system. Knockout 
mutants were analyzed for phenotypic and met-
abolic changes to identify the biological and 
environmental role of these substances. So far, 
this screening approach has resulted in the iso-
lation and characterization of a novel long-chain 
N-acyl amino acid antibiotic.

The Bio Pilot Plant supported the junior research 
groups Chemistry of Microbial Communication 
and Chemical Biology of Microbe-Host Interac-
tions by performing fermentations of diverse 
microorganisms and downstream processing in 
order to enable the isolation and structure eluci-
dation of new natural products, e. g. pyreudiones, 
rubterolones, and anikasin. In addition the es-
sential taxonomic description of  isolated novel 
microbes was done in cooperation.

Figure 2: Colourful natural 
products produced by an 
anaerobic Clostridium species 
grown in bioreactors.
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MOST IMPORTANT RESULTS

Microbiome-host interactions
These studies concerned the taxonomic and 
functional characterisation of the microbial gut 
communities in economically and alimentary 
relevant marine organisms in Indonesian coast-
al areas under pollutant and non-pollutant con-
ditions. The microbiome included bacterial, fun-
gal, protistan, and viral species, many of which 
pose threats to human and animal health, and/
or impact sustainability of food production. By 
employing culture-independent metagenomic 
and microbiomic approaches, we generated tax-
onomic profiles and snapshots of metagenome 
gene content for fecal samples.

Aspergillus fumigatus infection and its role 
during host cell apoptosis 
Using hyperspectral imaging we showed that 
melanin of A. fumigatus conidia has the ability to 
interfere with the apoptosis process in human 
monocytes by enabeling the apoptotic cells to 
recover from mitochondrial acidification and 
thus to continue their life cycle.

In vivo quantification of experimental arthritis 
by PET/CT imaging
The assessment of bone damage is required 
to evaluate disease severity and treatment ef-
ficacy both in arthritis patients and in exper-
imental arthritis models. Today, there is still 
a lack of in vivo methods that enable fast and 
objective quantification of arthritic process-
es at an early stage of the disease. Therefore, 
we performed longitudinal in vivo imaging with 
18F-fluoride PET/CT and developed routines for 
automated image analysis to assess patholog-
ical bone turnover and bone destruction in an 
experimental model of arthritis. The uptake of 
the bone-seeking tracer 18F-fluoride was sig-
nificantly increased in fore- and hind-paws of 
diseased animals and specific for sites of active 
arthritis manifestation. Automated analysis of 
high-resolution CT images was performed to 
quantify the degree of bone damage longitu-
dinally throughout the course of the disease. 
Especially bone surface roughness turned out 
to be highly sensitive for early bone destruction 
(Fig. 1). Furthermore, this approach was able 
to detect clear differences in alterations of the 
bone surfaces at periosteal and endosteal sites 
of the bones. These differences indicate that the 
roughness analysis is capable of recognition of 
bone erosion as well as new bone formation, 
depending on the respective parameters used 
for image analysis. Together with PET imaging, 
this approach allows to reduce the number of 
animals needed in a study while providing longi-
tudinal insights into metabolic and anatomical 
changes in experimental arthritis.

DEPARTMENT
CELL AND MOLECULAR BIOLOGY 
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Figure 1: Visualization of bone 
surface roughness of arthritic 
(top row) and healthy (bottom 
row) mouse hind-paws over 
time. A gradient from blue 
color (smooth regions) to red 
color (rough regions) indicates 
erosion of the bone surface in 
arthritic animals.

High-intensity UV laser ChIP-seq for the study 
of protein-DNA interactions in living cells
Genome-wide mapping of transcription fac-
tor binding is generally performed by chemical 
protein-DNA crosslinking, followed by chroma-
tin immunoprecipitation and deep sequencing 
(ChIP-Seq). Although the conventional studies 
have yielded many important insights, several 
relevant limitations have been identified. Form-
aldehyde crosslinking is relatively slow and 
generates protein-protein and protein-DNA for-
mations, thus disallowing for the discrimination 
between direct and indirect DNA interactions. 
Protein-protein crosslinking may lead to the 
identification of artefactual protein-DNA binding, 
in particular at highly accessible loci. Formal-
dehyde treatment can cause the destruction or 
masking of epitopes and is known to affect the 
sensitivity of chromatin to fragmentation. In ad-

dition, highly dynamic protein-DNA interactions 
might become undetectable through formalde-
hyde based ChIP.

For these reasons, we developed the ChIP-
seq method based on photochemical pro-
tein-DNA crosslinking by high-intensity nano-
second-pulsed ultraviolet (UV) laser irradiation, 
which provides the researcher with a "snapshot" 
of the highly complex natural state of specific 
and direct protein-DNA interactions in living cells 
(Fig. 2). As model system we have chosen the 
well-known transcription factor BCL6 in human 
lymphoma B-cells, which interacts with specific 
DNA recognition elements within the genome. 
Thereby, our technique enabled the accurate 
and precise discovery of many previously unde-
tectable direct BCL6 binding sites, particularly in 
condensed, inaccessible areas of chromatin.
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Figure 2: High-intensity UV-ChIP-seq for the study of BCL6-DNA interactions. 
(a) Crosslinking strategies. Photochemical crosslinking by UV irradiation results 
in the formation of covalent “zero-length” protein-DNA crosslinks. Chemical 
crosslinking by formaldehyde (FA) fixates protein-protein and protein-DNA 
interactions via methylene bridges. (b) Experimental setup for high-intensity UV 
laser irradiation of living cells. (c) UV-ChIP-seq workflow. (d) ChIP-seq profiles 
of an example region containing a validated BCL6 binding site. Read density 
profiles of BCL6 UV-ChIP-seq (UV-ChIP 1 and 2, blue tracks) and UV control 
(UV input DNA, UV IgG control and -UV control ChIP, grey tracks) data are 
shown for the human CISH, MAPKAPK3 loci. UV-ChIP-seq detects specific 
enrichment within the promoter region of the CISH gene, overlapping the ca-
nonical BCL6 motif previously found by FA ChIP-seq (red track). (e) Occurrence 
of canonical BCL6 motifs within detected peaks. The fraction of peaks (%) 
containing a canonical BCL6 motif (q-value 0.1, dark colored) and the fraction 
that do not contain a BCL6 motif match (light colored) are plotted for UV-ChIP-
seq (72.9% peaks with motif, blue), FA ChIP-seq (24.7%, red) and overlapping 
binding sites (88.0%, purple). (f) DNA sequence motif analysis. The canonical 
BCL6 motif and the corresponding de novo DNA sequence motifs discovered 
from UV- and FA ChIP-seq data analyses are shown and E-values are indicated. 
(g) Distance of BCL6 motifs relative to peak summits. The distance of canon-
ical BCL6 motifs is plotted relative to the corresponding peak summit (base 
position of maximum enrichment, x axis, ± 250 bp) as detected by UV-ChIP-seq 
(blue) and FA ChIP-seq (red).

Mass spectrometry imaging
The chemical analysis of biological tissues with 
three-dimensional shapes has been a major 
problem so far. In cooperation with scientists 
from the Max Planck Institute for Chemical Ecol-
ogy and the Fraunhofer Institute for Applied Op-
tics and Precision Engineering in Jena, Germany, 
we established a mass spectrometry imaging 
approach in such a way that the distribution 
of molecules can also be visualized on rippled, 
hairy, bulgy or coarse surfaces. The laser-based 
equipment was custom-built to accommodate 
the topography of non-flat samples. The stabil-
ity of the system was evaluated by the metabol-
ic profiling of radish leaves, chosen due to their 
distinct surface nature and known metabolites.
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MOST IMPORTANT RESULTS

The Department Infection Biology analyses the 
role of the complement system in health and 
diseases. Complement was initially identified 
as a defense system of innate immunity that 
targets and eliminates foreign infectious mi-
crobes. Modern complement research shows 
that this system in addition maintains homeo-
stasis and coordinates innate and adaptive im-
munity. The work of the Department Infection 
Biology focuses on immune evasion of patho-
genic microbes, in particular of human patho-
genic fungi, such as Candida albicans and on the 
homoeotic functions of complement in mediat-
ing kidney integrity.

Candida albicans, Aspergillus fumigatus and 
many other pathogenic microbes have learned 
throughout evolution to avoid recognition and to 
counteract destruction by the host complement 
system. The human pathogens mimic surfaces 
of host cells and bind protective regulators from 
human plasma. We identify such immune inter-
actions by isolating the corresponding fungal 
immune evasion proteins and studying their in-
teraction with human immune regulators includ-
ing Factor H, the FHR proteins and Plasminogen. 
Plasminogen attached to either the purified pro-

teins or to the fungal pathogens is accessible 
for activators and can be converted to the active 
protease plasmin. Active plasmin then damages 
host endothelial cells and epithelial cells and in-
duces cell retraction, exposure of the subcellular 
matrix and further degradation of matrix com-
ponents. Such local tissue damage ultimately 
helps the pathogenic microbe to cross host 
tissue barriers and to disseminate into deeper 
tissue layers.

We identified Pra1, the pH-regulated antigen, 
which is a multifunctional immune evasion pro-
tein of the human pathogenic yeast C. albicans, 
as a hierarchical complement inhibitor that tar-
gets C3, the central human complement compo-
nent. Pra1 cleaves C3 at a unique site and fur-
ther inhibits effector functions of the activation 
fragments. The newly formed C3a-like peptide 
lacks the C-terminal arginine residue needed for 
C3a-receptor binding and activation. Moreover, 
Pra1 blocks C3a-like antifungal activity as shown 
in survival assays, and the C3b-like molecule 
formed by Pra1 is degraded by the host protease 
Factor I. Pra1 also binds to C3a and C3b gener-
ated by human convertases and blocks their ef-
fector functions. In addition, it inhibits C3a anti-
fungal activity and blocks C3a binding to human 

DEPARTMENT INFECTION BIOLOGY
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Figure 1: Clinical pneumococci 
isolates which have active 
protease plasmin attached to 
their surface damage human 
endothelial cells.

The protease plasmin bound 
to the surface of Streptococcus 
pneumoniae damages human 
endothelial monolayer, induces 
cell retraction and exposure of 
the sub endothelial matrix. 
Electron microscopy images 
generated by Dr. Martin Wes-
termann, Center for Electron 
Microscopy, University 
Hospital Jena. 

C3a receptor-expressing expressing HEK cells. It 
prevents activation of Fura2-AM loaded cells, in-
tracellular Ca2+ signaling, IL-8 release, C3b depo-
sition, as well as opsonophagocytosis and killing 
by human neutrophils. Thus, upon infection C. 
albicans uses Pra1 to destroy C3 and to disrupt 
host complement attack. In conclusion, Pra1 
represents the first fungal C3-cleaving protease 
identified and functions as a fungal master reg-
ulator of innate immunity and as a central fungal 
immune-escape protein.

The immune evasion mechanisms of pathogen-
ic microbes by means of the immune evasion 
proteins PspC derived from clinical Streptococ-
cus pneumoniae were studied. Streptococcus 
pneumoniae isolates from children with pneu-
mococcal hemolytic uremic syndrome (HUS) 
expressed unique PspC variants. Because en-
dothelial cell damage is a hallmark of HUS, we 

studied how HUS-inducing pneumococci de-
rived from these infant HUS patients during the 
acute phase disrupt the endothelial layer. These 
clinical isolates of HUS pneumococci efficient-
ly bound human plasminogen via the bacterial 
surface proteins, Tuf and PspC. PspC is a pneu-
mococcal plasminogen. When activated at the 
bacterial surface the active protease plasmin 
degrades fibrinogen and cleaves C3b. Thereby 
PspC bound plasmin attached to the clinical 
HUS pneumococci damaged endothelial cells, 
caused endothelial retraction and exposure of 
the underlying matrix. Thus, HUS pneumococci 
damage endothelial cells in the blood vessels 
and disturb local complement homeostasis. 
Thereby, HUS pneumococci promote a throm-
bogenic state that drives HUS pathology.

C3 glomerulopathy (C3G) represents a severe 
kidney disease for which at present no specific 
therapy exists. The causes of C3G are heteroge-
neous and defective complement regulation is 
often linked to pathogenesis. Copy number vari-
ations in the CFHR gene cluster on chromosome 
1q32 and CFHR5 mutant proteins are associated 
with this severe kidney disease. Here, we identify 
CFHR5 as a new pattern recognition protein that 
binds to damaged self surfaces and anchors 
properdin, the human complement activator, to 
such modified sites. 

Hybrid FHR proteins cause kidney damage in 
form of CFHR glomerulonephritis. This disease 
association initiated the interest in understand-
ing the biological role of FHR5 and the disease 
pathology of FHR2::FHR5 hybrid mutants. To 
this end we analyzed the domain organization of 
the FHR5 protein. The N-terminal two SCR do-
mains of FHR5 contact properdin and are also 
relevant for dimer formation. Two mutant CFHR5 
proteins, FHR2-FHR5Hyb derived from German 
and FRH5Dup from Cypriot C3G patients have 
these properdin binding segments duplicated. 
The mutants FHR2-FHR5Hyb and the FRH5Dup 
with the duplicated SCRs1, 2 assemble to large 
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THE DEPARTMENT INFECTION BIOLOGY ANALYSES THE COMPLEMENT 
SYSTEM IN HEALTH AND DISEASE. OUR WORK FOCUSES ON IMMUNE 

EVASION OF PATHOGENIC MICROBES, IN PARTICULAR OF HUMAN 
PATHOGENIC FUNGI, SUCH AS CANDIDA ALBICANS, AND ON THE HOMEOTIC 

FUNCTIONS OF COMPLEMENT IN MEDIATING KIDNEY INTEGRITY.

Peter F. Zipfel

Figure 2: The complement 
proteins FHR2 and FHR5 
are deposited in kidneys of 
C3Glomerulopahty patients. 
Protein deposition is detected 
along the glomerular base-
ment membrane and in the 
mesangial area. PAS staining 
shows the structure of kidney 
glomeruli and properdin the 
complement activator is also 
deposited at the glomerular 
basement membrane.
Images performed by Prof. 
Thorsten Wiech University 
Hospital Hamburg

multimeric complexes, bind much stronger to 
modified self surfaces, enhance properdin at-
tachment and exacerbate local complement 
activation. Such enhanced surface binding and 
properdin recruitment is relevant in vivo within 
mesangial cells of a transplanted and explant-
ed kidney from the German C3G patient who 
expressed the CFHR2-CFHR5Hyb protein. Such 
enhanced properdin staining correlates with lo-
cal complement activation and C3b and C5b-9 

deposition. This gain-of-function of two related 
disease associated CFHR5 mutants for local 
complement action describes a new disease 
mechanism of C3G glomerulopathy which is rel-
evant to define appropriate treatment options for 
this severe kidney disorder.

CFHR2 CFHR5 

PAS Properdin 

CFHR2 CFHR5

PAS Properdin

CFHR2 CFHR5 

PAS Properdin 
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MOST IMPORTANT RESULTS

Our research of the years 2016 and 2017 has 
been predominantly characterized by two ma-
jor lines of inquiry: 1) Role of a secreted pep-
tide toxin – Candidalysin – in Candida albicans 
pathogenicity; and 2) Networks of micronutri-
ent acquisition during Candida infections.

(1) Candida albicans pathogenicity has long 
been linked to its ability to form hyphae, and this 
morphological state has frequently been asso-
ciated with infections ranging from superficial 
to systemic and even sepsis. What makes hy-
phae so important in pathogenicity, compared 
to the yeast morphological form, was, however, 
not completely understood: On the one hand 
hyphae are more adhesive and invasive on both 
biotic and abiotic surfaces, and this was often 
thought to sufficiently explain the different 
pathogenic potential of the two morphologies. 
But hyphae, or hyphae-associated processes, 
were also known to trigger an inflammatory 
response able to specifically sense pathogenic 
C. albicans – a "danger response" capable of dis-
criminating between yeast and hyphal growth. 
To differentiate whether hyphae per se or hy-
pha-associated factors are responsible for the 
"danger response", we performed, in collabora-

tion with Prof. Julian Naglik and his team at the 
King’s College in London (UK), a screening of a 
set of mutants that lack genes linked with fila-
mentation. We evaluated markers of the "danger 
response", including the ability of the strains to 
cause damage to host cells. Of all the mutants 
tested, those that were unable to filament were 
consistently also unable to trigger the danger 
response, whereas all strains that were able to 
filament were fully able to do so – all except 
one. This strain lacks the ECE1 gene, which we 
later discovered to encode a peptide toxin that 
is secreted by invading hyphae and which we 
found to be critical for mucosal infection. Due to 
its ability to lyse host cells we named this toxin 
"Candidalysin", the first of its kind discovered in 
a human pathogenic fungus. "ECE1 and Candid-
alysin" have since become a major driving topic 
in our laboratory, putting us and our collabora-

DEPARTMENT
MICROBIAL PATHOGENICITY MECHANISMS



HKI RESEARCH REPORT 2016 | 2017 35

tion partners in a world-leading position in this 
new aspect of Candida pathogenity. In collab-
oration with Prof. Sarah Gaffen, University of 
Pittsburgh (USA), and other long standing col-
laborators, we have recently published another 
major finding on Candidalysin: We found that 
the innate immune response, which is predom-
inantly orchestrated by IL-17 producing cells 
during C. albicans pathogenicity, is triggered 
by C. albicans hyphae more than by yeasts due 
to their Candidalysin secretion. While this was 
demonstrated in oral epithelial cells, other cell 
types are similarly affected by Candidalysin, in-
cluding vaginal epithelia. This way the toxin ex-
acerbates immunopathogenesis of C. albicans 
vaginitis, the most common manifestation of C. 
albicans infections.

(2) Damage to the host is, however, not a 
self-serving event during pathogenesis, but is 
rather required by pathogens to obtain nutrients 
during infections. Among the arguably most 
limited nutrients in the host are different metals, 
and in the past we have investigated how C. albi-
cans can acquire iron or zinc from different host 
molecules. In fact, the active limitation of metal 
availability is a long-recognized phenomenon, 
frequently called nutritional immunity, and the 

study and disruption of the pathogen's counter-
measures is considered a promising avenue 
to the development of new treatment options. 
We have focused mainly on C. glabrata in this 
research period. Among our most important re-
sults is the new finding that C. glabrata seems to 
use a unique regulatory network to respond to 
iron abundance in its environment. As a yeast 
with a close evolutionary relationship with Sac-
charomyces cerevisiae, we expected this patho-
gen to employ the unusual and – in comparison 
to other fungi – newly developed regulatory sys-
tem of baker's yeast. Indeed we found that both 
species rely mainly on the same transcription 
factor, Aft1, to regulate iron homeostasis, but C. 
glabrata shows important deviations from this 
network. Our research revealed a hybrid regu-
latory network in C. glabrata, which combines 
features from both harmless baker's yeast and 
pathogenic fungal species. In the same vein, 
we found that C. glabrata differs from other 
pathogenic fungi in its absence of surface fer-
ric reductases. These enzymes normally allow 
efficient iron uptake even under severely limited 
conditions as encountered in the host. Conse-
quently, fungi like C. albicans have large gene 
families of these reductases at their disposal. 
Again, C. glabrata follows a seemingly unique 

USING CELLULAR, MICROBIAL, MOLECULAR AND 
BIOCHEMICAL METHODS AND CANDIDA ALBICANS 

AND C. GLABRATA AS MODEL ORGANISMS, THE 
GOAL OF OUR RESEARCH IS TO UNDERSTAND HOW 

HUMAN PATHOGENIC YEASTS CAUSE DISEASE.

Bernhard Hube

Figure 1: C. albicans hyphae 
invade into human epithelium 
(red hyphae) or grow on its sur-
face (yellow hyphae).
Cover photograph – Eukaryotic 
Cell 2014 Aug;13(8) (Copyright 
© 2014, American Society for 
Microbiology) 
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strategy among pathogenic yeasts by employ-
ing a soluble, non-proteinaceous substance to 
fulfil the same role – although the nature of this 
reducing agent is still not fully known. Thus, we 
have shown that C. glabrata has evolved solu-
tions to the problem of iron starvation in the 
host which frequently differ from those of other 
pathogenic fungi.

These results allow us to better understand 
the host-pathogen interaction in Candida infec-
tions, both from the side of host damage and 
immune response (Candidalysin) and from the 
side of pathogen fitness, survival and growth 
(metal uptake). We will continue to investigate 
these frontline events at the interface between 
host and fungus to understand and in the long 
term disrupt the strategies of Candida species 
in human pathogenesis.

Figure 2: C. albicans hyphae (purple) are 
taken up by oral epithelial cells (induced 
endocytosis).
Cover photograph - Science Immunology 
2017 Nov 3;2.
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MOST IMPORTANT RESULTS

Virulence of Aspergillus fumigatus and 
host-pathogen interactions
Research of the group focuses on the identifi-
cation of virulence determinants of A. fumigatus 
and on the characterization of factors involved 
in the cross-talk of the pathogen with host im-
mune cells. Within the frame of a joint project 
with the University of Manchester (UK) a com-
plete gene deletion mutant collection of A. fumi-
gatus is currently generated. To date, the project 
has reached a landmark in having generated a li-
brary of nearly 3000 knockouts covering almost 
a third of the genome. This includes the specific 
gene knockout collections covering transcrip-
tion factors, phosphatases, kinases and GPI an-
chored proteins.

In cooperation with the Research Group Applied 
Systems Biology we developed novel methods 
for the bioinformatics-based analysis of life cell 
imaging. This allowed automated quantification 
of phagocytosis and thereby identification of 
fungal molecules inhibiting phagocytosis.

To identify processes that contribute to immune 
evasion a new protocol to isolate conidia con-
taining phagolysosomes was established and a 
reference protein map of phagolysosomes was 
generated. Transmission electron microscopy of 
conidia-containing macrophages revealed dihy-
droxynaphthalene melanin dependent structural 
differences at the phagolysosomal membrane 
interface. Furthermore, quantitative analysis of 
the dual proteome of A. fumigatus and neutro-
phils by LC-MS was established. This led to the 
discovery of novel human proteins involved in 
the interaction.

Microbial communication and natural 
products
Natural products (NPs) are important microbial 
communication molecules. Many of their en-
coding gene clusters are silent and the mech-
anisms initiating NP formation are poorly un-
derstood. We discovered a specific interaction 
between the soil bacteria Streptomyces rapa-
mycinicus / S. iranensis with the filamentous 
fungus Aspergillus nidulans which leads to the 
activation of the fungal orsellinic acid (ors) gene 
cluster via manipulation of the fungal chroma-
tin modification. To understand the molecular 
mechanisms leading to the activation of fungal 
NP gene clusters we generated and screened 
a transposon library of S. iranensis and estab-
lished a method for targeted gene deletion. This 
allowed identify a ferredoxin reductase and an 
AsnC/Lrp family transcription regulator as be-
ing involved in formation of the bacterial signal. 
Mapping of the chromatin landscape of the fun-
gal-bacterial co-incubation revealed the involve-
ment of a novel transcription factor, BasR, in 
the targeted expression of the ors gene cluster. 
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BasR acts as a novel regulatory node for bacteria-triggered NP production 
and is functionally conserved in other Aspergillus species containing an 
ors-type gene cluster. We discovered the green algae Chlamydomonas rein-
hardtii to be specifically affected by the co-culture extract thus expanding 
the model into a tripartite system. C. reinhardtii was found to be protected 
by A. nidulans from (light dependent) killing by S. iranensis.

Eukaryotic transcription factors
Triazoles are the first-line drugs of systemic antifungal therapy. However, 
increasing resistance to the azoles is emerging, especially in A. fumigatus. 
Azoles target the cytochrome P450 enzyme sterol-C14α-demethylase Cy-
p51A. The majority of multi-azole resistant isolates is characterized by the 
TR34/L98H genetic signature, a combination of a 34 base pair tandem re-
peat in the cyp51A promoter together with a L98H amino acid substitution 
within the Cyp51A enzyme. L98H based increase in azole resistance has 
been associated with limited azole access to the heme containing active 
site of Cyp51A, however the mechanism of increased cyp51A expression 
from the TR34 promoter remained enigmatic. The same applies to a re-
cently discovered proline to leucine substitution (P88L) in the A. fumigatus 
CCAAT-binding complex (CBC) subunit HapE that led to increased cyp51A 
expression. We were able to prove that the transcriptional mechanism of 
increased cyp51A expression from the TR34 promoter, and consequently 
azole resistance relies on effective duplication of sterol regulatory elements 
(SRE) in combination with only partial duplication of the CBC binding site.

Stress- and immunoproteomics
Proteomics, the large-scale study of proteins, has evolved into a powerful 
approach that enables to quantify thousands of proteins from a microor-
ganism on a global scale. We use both 2D-gel based methods and quan-
titative LC-MS/MS-based methods for the study of host-fungal pathogen 
interactions, cellular stress responses and the serological responses of 
patients against fungal pathogens.

We successfully characterised the serological 
response of patients with invasive aspergillosis 
(IA) to A. fumigatus protein antigens using sero-
logical proteome analysis (SERPA). Altogether, 
49 different A. fumigatus protein antigens were 
identified, 18 of which were described as anti-
genic for the first time. Bioinformatics analyses 
revealed that the serological response to some 
A. fumigatus antigens was associated with sur-
vival of patients (protein CpcB), while others 
predicted a fatal outcome of the Aspergillus in-
fection (protein Shm2). By employing a similar 
approach, we studied the secreted protein anti-
gens of the pathogenic yeast Candida albicans. 
IgG antibodies to seven extracellular proteins of 
C. albicans may represent predictors of invasive 
Candida infection. Furthermore, it turned out 
that protein glycosylation influences significant-
ly the recognition of proteins by antibodies.

We also characterised the pleiotropic effects 
of commonly used antifungal drugs on A. fumi-
gatus. It has been shown that antifungal com-
pounds trigger the intracellular accumulation 
of reactive oxygen species in pathogenic yeast 
(ROS). We showed that the mitochondrial re-
spiratory complex I is the main source of ROS, 
which leads to significant oxidation of the mito-
chondrial membrane.

Figure 1: Model of the S. rapa-
mycinicus/S. iranensis – A. nidu-
lans – Chlamydomonas reinhard-
tii interaction. Co-cultivation of 
bacterium and fungus leads to 
nitrogen starvation and to re-
duced amino acid availability in 
the fungal cell. The lysine-acet-
yltransferase GcnE specifically 
acetylates (ac) lysine (K) 9 
of histone H3 at the ors gene 
cluster and presumably at the 
basR gene promoter. As a con-
sequence, basR is expressed. 
The deduced transcription 
factor BasR activates the ors 
gene cluster and suppresses 
the expression of the eas gene 
cluster. Culture extracts from 
S. iranensis decolorize/kill C. re-
inhardtii light dependently, but 
loose activity in co-cultivation 
of the algae with A. nidulans by 
a yet unknown mechanism.
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MOST IMPORTANT RESULTS

In the research group Applied Systems Biology, 
we performed a number of studies in close col-
laboration with experimental scientists at the 
Leibniz-HKI and beyond. In this context, algo-
rithms were developed that enable (i) automated 
image processing, (ii) quantification of biological 
processes in image data and (ii) computer simu-
lations of virtual infection models.

A previously developed pipeline for the analysis 
of endpoint imaging experiments on confron-
tation assays between phagocytes and fungal 
cells was advanced. This enabled the quantita-
tive investigation of host-pathogen interactions 
from microscopy data with unlabeled cells. The 
advantage of performing experiments without 
labeling cells is two-fold: (i) time-consuming ap-
plication of fluorescent labels is obsolete and (ii) 
biological processes are not affected by fluores-
cent labels. Tracking of unstained cells in live cell 
imaging videos was extended to the automated 
analysis of confrontation assays for neutrophils 
interacting with Candida glabrata cells. This en-
ables the investigation of interaction patterns, 
e.g. to identify whether touching events are pre-
requisites for phagocytosis events.

Recently, we extended our repertoire of analysis 
tools to images of various modern imaging mo-
dalities. The quantitative analysis of multi-pho-
ton microscopy (MPM) data on the interaction 
of mast cells and dendritic cells in murine tissue 
in vivo revealed the hitherto unknown formation 
of cell-cell synapses for molecular exchange. 
Analysis of lightsheet fluorescence microscopy 
(LSFM) data on whole organs was applied to 
for the first time quantify the number of kidney 
glomeruli of mice in health and disease. Further-
more, combination of computed tomography 
(CT) and positron emission tomography (PET) 
was applied to quantify in vivo bone damage in 
a murine arthritis model. Taken together, a com-
prehensive portfolio of various algorithms is 
available to analyze and quantify biological pro-
cesses at different spatial and temporal scales. 

In cases where systems are highly relevant for 
infection research but where in vivo imaging is 
technically not possible today, predictive mod-
eling and computer simulation was applied 
to generate concrete hypotheses that can be 
tested in vitro. For example, to investigate the 
counterplay of infection and inflammation, we 
simulated the invasion of the human-pathogen-
ic fungus Aspergillus fumigatus in lung alveoli 
by evolutionary games on graphs. The layered 
structure of the innate immune system was 
represented by a sequence of games in the vir-
tual model. We showed that the inflammatory 
cascade of the immune response was essential 
for microbial clearance and that the inflamma-
tion level correlates with the infection-dose. At 
low infection-doses, corresponding to daily in-
halation of conidia, the resident alveolar mac-
rophages may be sufficient to clear infections, 
however, at higher infection-doses their primary 
task shifts towards recruitment of neutrophils 
to infection sites.
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THE INVESTIGATION OF DYNAMICAL, FUNCTIONAL AND MORPHOLOGICAL 
ASPECTS OF INTERACTIONS BETWEEN FUNGI AND THE HUMAN HOST IS 

PERFORMED BY IMAGE-BASED SYSTEMS BIOLOGY. THIS MODERN APPROACH 
COMBINES THE AUTOMATED PROCESSING AND QUANTIFICATION OF IMAGES 

WITH COMPUTER SIMULATIONS OF MATHEMATICAL MODELS.

Marc Thilo Figge
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MOST IMPORTANT RESULTS

Virulence of Candida spp.
Adaptation to host niches is crucial for patho-
genic microbes and virulence of Candida spp. is 
closely related to their ability to respond to envi-
ronmental changes. We were able to unravel the 
regulatory pathway central to metabolic adapta-
tion at low CO2 levels (Pohlers et al. 2017, Martin 
et al. 2017). In Candida albicans, environmental 
adaptation frequently triggers filamentation and 
differential expression of virulence associated 
genes. In cooperation with the department Mi-
crobial Pathogenicity Mechanisms, we contrib-

uted to the identification of the first pore-forming 
toxin in a pathogenic fungus (Moyes et al. 2016). 
Virulence and host adaptation of C. albicans have 
also been studied in a setting of epithelial infec-
tion (Böhringer et al. 2016)

Immune activation in invasive fungal
infections (IFI) models
The development of IFI is often facilitated by a 
disturbed immune response of the host. To inves-
tigate the role of various components of the im-
mune system in the activation and maintenance 
of protective immune responses against fungal 
pathogens, we established a whole blood infec-
tion model and several infection models for pri-
mary human immune cells. Using these models, 
we analysed the role of NK/NKT cells and den-
dritic cells in fungal infection (Beitzen-Heinecke 
et al. 2016; Czakai et al. 2016; Fliesser et al. 2017, 
Hellwig et al. 2016; Dix et al. 2017; Fischer et al. 
2017; Ziegler et al. 2017). In collaboration with re-
search group Applied Systems Biology a virtual 
infection model and image analysis algorithms 
have been developed to quantify host-pathogen 
interaction dynamics based on live cell imag-
ing data (Brandes et al. 2017). In another joint 
project with the Applied Systems Biology group 
and the University Hospital Jena, we conduct 
a pilot study with patient samples to delineate 
regulatory networks that influence inflammato-
ry processes in IFI and sepsis. Furthermore, we 
investigate the influence of the quorum-sensing 
molecule Farnesol produced by C. albicans on 
the immune response of the host (Polke et al. 
2017a & b).

Genetics of IFI and sepsis
The clinical course of sepsis is influenced by 
the genetic predisposition of the patient and 
single nucleotide polymorphisms (SNPs) are 
suspected to contribute to the development of 
sepsis. In two genetic studies with sepsis pa-
tients, we analysed the influence of SNPs on 
disease progression and 28-day mortality after 
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sepsis (Scherag et al. 2016, Taudien et al. 2016). 
Analyses on the genetics of invasive aspergillo-
sis were successfully continued in cooperation 
with A. Carvalho, University of Minho, Braga, 
Portugal (Cunha et al. 2017). We are currently 
pursuing a study with >200 subjects to inves-
tigate the influence of SNPs on the immune 
response against various pathogens that can 
trigger systemic infections. In this way, we aim 
to identify potential biomarkers to assess the 
individual risk of systemic infection in the future.

National Reference Center for Invasive Fungal 
Infections (NRZMyk)
Clinical oriented research is conducted at the 
NRZMyk. These projects are described in a sep-
arate chapter.
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Changes in CO2 levels trigger 
filamentation in C. albicans. 
A) At high CO2 concentrations, 
spontaneous conversion of 
CO2 is sufficient for mainte-
nance of growth. B) At low CO2 
concentrations, the conversion 
of CO2 to bicarbonate is strictly 
dependent on the carbo-
anhydrase Nce103 and the 
CO2 -dependent activation of 
Sch9 is mediated by the Pkh1/2 
signaling pathway.
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LINKING RESEARCH ON HOST-PATHOGEN INTERACTION TO DIAGNOSIS 
OF FUNGAL DISEASE WE AIM TO IMPROVE OUR KNOWLEDGE ON INFECTION 

BIOLOGY AS WELL AS CLINICAL MANAGEMENT. AS NATIONAL REFERENCE 
CENTER FOR INVASIVE FUNGAL INFECTIONS (NRZMyk) WE SHARE OUR 

EXPERTISE WITH PARTNERS ALL OVER GERMANY.

Oliver Kurzai
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MOST IMPORTANT RESULTS

One research focus of MI is the pathogenesis 
of disseminated candidiasis. In mice, C. albi-
cans infects almost all organs after intravenous 
application; however, while C. albicans is gradu-
ally cleared from liver and spleen, infection pro-
gresses in the kidneys. To better understand the 
mechanisms of this organ-specific outcome, we 
performed gene expression profiling of the fun-
gus and the host tissue during in vivo infection 
of mice (Hebecker et al. 2016). The results indi-
cate a delayed immune response accompanied 
by unhindered growth of the fungus in the kid-
neys. In contrast, proinflammatory responses 
occurred early in the liver and a fungal response 
suggesting interaction with phagocytes which 
likely mediates fungal control in the liver. Nota-
bly, hypha-associated genes were upregulated in 
the absence of visible filamentation in the liver, 
indicating an uncoupling of gene expression and 
morphology. As morphogenesis is a key viru-
lence attribute of C. albicans, we aimed to eluci-
date the exact role of EED1, a gene required for 
hyphal maintenance. We discovered that EED1 
reduces sensitivity to the filament-inhibitory 
effect of farnesol, a quorum sensing molecule. 
In addition, EED1 regulates farnesol production 

and the hyphal maintenance-defect in the eed1Δ 
mutant strain is at least partially linked to farne-
sol (Polke et al. 2017). Our findings raise some 
novel interesting questions concerning farnesol 
sensing and regulation of production that we will 
follow up in the future.

The intestinal tract is the main reservoir of C. al-
bicans and a source for infections. Using murine 
models we could show that C. albicans behaves 
as a commensal in this niche and does not trig-
ger inflammatory responses even in a dysbiotic 
setting. This is likely to be influenced by interac-
tions with bacterial members of the gut micro-
biota (Niemiec et al. 2017). We have found that 
such interactions influence bacterial virulence 
in vitro and are currently analysing whether this 
is also the case in vivo. Furthermore, alterations 
of oxygen levels in intestinal tissue, for example 
during hypoxic shock and reperfusion affect the 
interaction of C. albicans with enterocytes, which 
might contribute to translocation in specific sit-
uations.

Finally, in collaboration with the JMRC we suc-
cessfully established murine models of pulmo-
nary Lichtheimia infection (Schulze et al. 2017) 
that will be used to further investigate pathogen-
esis of mucormycoses.
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Interactions between C. albi-
cans and Proteus mirabilis on 
enterocytes visualized by scan-
ning electron microscopy.
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WE INVESTIGATE THE INTERACTIONS BETWEEN CANDIDA AND THE HOST, 
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AND TO THE DEVELOPMENT OF CLINICAL DISEASE.
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MOST IMPORTANT RESULTS

In collaboration with experimental groups, vari-
ous genome and (dual) RNA-Seq data were an-
alysed in particular of the fungal genera Asper-
gillus, Candida, Serpula and Verticillium as well as 
Streptomycetes, Enterococci on the pathogen 
site and murine organs (kidney, liver etc) or the 
plant Arabidopsis thaliana at the host site.

By applying next-generation sequencing of 
small RNAs, we discovered specific and novel 
microRNAs that regulate the response to fun-
gal infection with C. albicans and A. fumigatus in 

human dendritic cells. Our results indicate that 
these micSroRNAs fine-tune the expression of 
immune-related target genes during fungal in-
fection.

By comparative genomics and in collaboration 
with experimental groups, we characterized the 
secondary metabolism of fungi in its integrity, 
developing systems biology approaches to de-
scribe secondary metabolite gene clusters, as 
well as their regulation and evolution. We inves-
tigated entire repertoires of transcription fac-
tors (TFomes) in more than 200 fungal species. 
In particular, we revealed high biological diversi-
ty and specific adaptations in the fungal genus 
Aspergillus.

We integrated our software CASSIS (Cluster 
Assignment by Islands of Sites), a method for 
Secondary Metabolite (SM) Synthesis cluster 
prediction in eukaryotic genomes, and SMIPS 
(SM by InterProScan), in the tool antiSMASH for 
genome-wide detection of SM key enzymes.

We developed and published the software tool 
ModuleDiscoverer for the identification of regu-
latory modules from protein-protein interaction 
networks and gene expression data. Using this 
tool, we identified the regulatory module under-
lying a rodent model of non-alcoholic steatohep-
atitis (NASH), a severe form of non-alcoholic 
fatty liver disease. Furthermore, we applied this 
novel tool to study the transcriptome, proteome 
and secretome from the human pathogenic 
fungus Aspergillus fumigatus challenged with 
the antifungal drug caspofungin. The additional 
structural information of the network of interact-
ing modules allowed for topological analyses 
as well as the investigation of drug-caused side 
effects like the involvement of the non-differen-
tially expressed or regulated polyubiquitin that it 
plays a key role in the A. fumigatus response to 
caspofungin. 
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We analysed the metagenome to understand 
the role of microbial communities in antibiotic 
resistance development and dissemination, pro-
gression of disease and the development of ther-
apeutic interventions.

We published the second release of our data-
base NutriChem that links plant-based foods 
with their small molecule components and hu-
man health effect. 

We studied the differential biphasic transcrip-
tional murine host response during severe influ-
enza by modelling of gene regulatory network. 
The two key inflammatory cytokines, interferon 
gamma and interleukin 6, were found to con-
tribute to the key mechanisms contributing to 
co-pathogenesis of  two of quasispecies of in-
fluenza A virus.

Develop models that describe 
the interplay of hosts, com-
mensal microbes and diseases 
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MOST IMPORTANT RESULTS

Setting up a toolbox for studying natural products
from eukaryotes
Fungi are considered an inestimable source of natural products (NPs). 
Many of these active compounds have been highly beneficial for human-
kind serving as therapeutics. Because the majority of fungal species are 
recalcitrant to standard lab conditions and genetic manipulation, the dis-
covery of novel NPs is still limited. Alternately, the discovery process can 
be improved by heterologously expressing unknown metabolic pathways 
in model organisms.

We recently developed a new method based on the expression of polycis-
tronic genes in eukaryotes using the 2A peptide sequences from Picor-
naviruses. Picornaviruses have a positive single stranded RNA genome 
containing polycistrons. Picornaviruses’ polycistrons express genes joined 
by self-splicing peptide sequences, such as the 2A, that are recognized by 
eukaryotic ribosomes. The cleavage of the nascent self-splicing peptides 
permits a continuous translation.

In the last year this tool was implemented at different levels:
 ǿ Isolation and cloning of the genes of interested was simplified develop-

ing a very efficient plasmid assembly line.
 ǿ We designed a screening system based on a split-YFP marker gene, 

which releases fluorescence only when is reassembled in the nucleus, 
reducing the possibility of selecting false positives to zero.

 ǿ The 2A tags were manipulated in order to be removed in vivo after pro-
tein translation.

This methodology is currently used for rewir-
ing metabolic pathways, for producing valuable 
compounds in fermenting conditions, and for 
the discovering of computationally identified 
biosynthetic gene clusters.

 In vitro production of active molecules
Fungal polyketide synthases predominantly 
use malonyl-CoA extender units to build carbon 
skeletons. The production of polyketides in vitro 
is still limited by the availability of polyketide’s 
precursors, such as malonyl- and acetyl-CoA. 
The MatB from Rhizobium sp. is a malonyl-CoA 
synthases that catalyses malonyl-CoA forma-
tion by ligation of malonate salt and CoA, while 
MatA catalyses the formation of acetyl-CoA by 
decarboxylating malonyl-CoA. MatB and MatA 
were both purified and immobilized on Ni-NTA 
magnetic beads. In cooperation with partners 
from the Leibniz Research Clusters (LRC) we 
developed a microfluidic system able to effi-
ciently produce malonyl-CoA and acetyl-CoA in 
a continuous flow. Additionally, using magnetic 
force, the system permitted the recycling of the 
enzymes and their re-utilization.

Regulation of DHN-melanin in
Aspergillus fumigatus
Mitogen activated protein kinases (MAPKs) 
play a significant in Aspergillus fumigatus in-
fection. A. fumigatus produces DHN-melanin, a 
secondary metabolite associated to the fungal 
cell wall, important to protect fungal cells from 
exogenous hazards. We have elucidated the 
upstream regulators of the pheromone MAPK 
pathway and its involvement in DHN-melanin 
production.
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A Biosynthetic gene clusters are computationally identified from 
genome databases. Selected genes are individually cloned in an 
appropriate vector.

B Using the plasmid assembly line, genes are fused as a poly-
cistron exploiting the 2A peptide sequences (reported in black). 
The polycistron containing plasmid is used to transform the 
appropriate model fungus. The split-YFP marker, included in the 
polycistron, is used for the selection of the obtained mutants by 
fluorescence microscopy.

C The transformed fungus is cultivated and novel metabolites 
identified by chromatography.

THE BMN GROUPS MISSION IS THE DISCOVERY OF NOVEL ACTIVE COMPOUNDS 
AND THE DEVELOPMENT OF NEW STRATEGIES FOR THEIR PRODUCTION. 

MAJOR FOCUSES ARE: CREATING NEW TOOLS FOR COMPOUND DISCOVERY; 
ISOLATION OF ENZYMES USABLE FOR CELL-FREE BIOSYNTHESIS; 

UNDERSTANDING NATURAL PRODUCTS REGULATION IN FUNGI.

Vito Valiante
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synthetic pathway in Aspergillus calidoustus. ACS 
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MOST IMPORTANT RESULTS

We approach the design of nonribosomal pep-
tide synthetases by mimicking the natural evo-
lution of these enzymes. In directed evolution 
experiments, mutations are sprinkled over the 
enzymes and improved variants are retrieved 
from large libraries of mutants. Alternatively, we 
swap parts of the synthetases similar to natu-
ral recombination events. On the way towards 
a reliable pipeline for the redesign of nonribo-
somal peptide synthetases (NRPSs), we have 
to overcome several obstacles. First, the sub-
strate specificity of nonribosomal adenylation 
domains is too difficult to assess for effective 
mutant screening. Second, the library sizes ob-
tained for the directed evolution of NRPSs are 
often too small and relevant phenotypes fail 
to be screened. Third, the structural biology of 
large NRPSs with many concatenated domains 
is highly complex. We have made progress on 
these issues since we started setting up our labs 
at Leibniz-HKI in September 2016.

We are evaluating a novel screening format for 
the adenylation activity of the specificity deter-
mining gate-keeper domains of NRPSs. This LC-
MS/MS assay should be able to retrieve mean-
ingful kinetic parameters from a parallel reaction 

of dozens of amino acid substrates with one 
adenylation domain. Preliminary data indicate 
that hydroxamates formed after quenching ac-
tivated amino acids with hydroxylamine can 
indeed be detected at sufficient sensitivity. Hy-
droxamate standards of more than 20 amino 
acids have been prepared to calibrate the assay. 
To demonstrate the potential of the assay, we 
want to apply it on cryptic adenylation domains 
cloned from the monocellular algae Cyanophora 
paradoxa in collaboration with the group of Prof. 
Severin Sasso (FSU Jena).

A high-throughput screen for antibiotic activity 
would enable us to perform directed evolution 
experiments on NRPSs while screening for a 
phenotype directly relevant for medical appli-
cations. In order to establish such a screen in 
microfluidics format, we have tested the action 
of the nonribosomal peptide gramicidin S in 
microdroplets together with Lisa Mahler and 
Dr. Martin Roth. The inhibitory effect of a natu-
ral gramicidin S producer on a labeled reporter 
strain of Bacillus subtilis was clearly detected in 
droplets, auguring well for the application of a 
microfluidics-based sorting strategy for NRPS 
evolution. E. coli as a genetically tractable, het-
erologous host for gramicidin S production has 
yielded extracellular concentrations only 10-fold 
below the minimum inhibitory concentration of 
the reporter strain.

Shuffling of small, specificity determining genet-
ic parts of NRPSs (subdomains) made by gene 
synthesis has been proposed for the generation 
of NRPS diversity. We have synthesized a mech-
anism-based inhibitor for a kinetically impaired, 
subdomain-swapped adenylation domain. We 
are currently attempting co-crystallization of 
enzyme and inhibitor in order to learn about the 
adverse effects of subdomain swapping to later 
refine the swapping strategy.
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NATURAL PRODUCTS ENGENDER DIVERSE BIOACTIVITIES, YET WE HOPE 
TO FURTHER IMPROVE AND VALORIZE THEM BY TINKERING WITH THEIR 

BIOSYNTHETIC PATHWAYS. WE AIM TO STREAMLINE THE BIOSYNTHETIC 
DESIGN OF NONRIBOSOMAL PEPTIDE SYNTHETASES TO A POINT WHERE 

CUSTOMIZED PEPTIDES CAN BE BIOSYNTHESIZED ON DEMAND.

Hajo Kries

When efficient pipelines for 
engineering, diagnosing, and 
repairing nonribosomal peptide 
synthetases can be developed, 
creativity knows no limits for 
the diversity of peptides that 
could be biosynthesized.
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THE MISSION OF THIS RESEARCH GROUP IS TO IDENTIFY NOVEL 
NATURAL PRODUCTS FROM INTERACTING MICROBES, IN PARTICULAR 

BACTERIA AND THEIR PREDATORS. WE ELUCIDATE THE STRUCTURE 
OF THE METABOLITES AND IDENTIFY THEIR BIOSYNTHESES, 

BIOLOGICAL ACTIVITY, AND ECOLOGICAL FUNCTION.

Pierre Stallforth

MOST IMPORTANT RESULTS

In the advent of multidrug-resistant infectious diseases, the identification 
of new anti-infectives, in particular antimicrobial natural products, is of 
utmost urgency. Our group particularly focuses on ecological scenarios, 
in which bacteria defend themselves against predators by the secretion 
of such bioactive natural products. As model predator, we use the social 
amoeba Dictyostelium discoideum, which can devour up to 300 bacteria 
per hour and thus represents one of the most important predators to soil 
bacteria.
We identified novel natural products that enable Pseudomonas fluorescens 
to defend itself against amoebal predators. P. fluorescens HKI0770 produc-
es a novel class of bacterial alkaloids, the pyreudiones, which display potent 
amoebicidal activity (Klapper et al. 2016). We determined their structures 

based on different spectroscopic and spectro-
metric techniques as well through a total syn-
thesis. Furthermore, we elucidated the biosyn-
thesis of these alkaloids. The pyreudiones are 
biosynthesized by a novel type of a minimalistic 
nonribosomal peptide synthetase, which effec-
tively condenses L-proline and a 3-oxo-fatty acid 
moiety. In collaboration with the group of Prof. 
O. Werz (FSU Jena) we determined the mode of 
action of the pyreudiones.

In addition to the pyreudiones, we could show 
that the cyclic lipopeptide anikasin extends the 
amoebicidal spectrum of P. fluorescens HKI0770 
(Goetze et al. ACS Chem Biol 2017). We could 
determine the structure of anikasin via X-ray 
crystal structure analysis. Detailed analyses of 
P. fluorescens mutants impaired in the synthesis 
of the pyreudiones, anikasin, or both allowed us 
to map the detailed antiprotozoal spectrum of 
the respective compounds.

Investigations of amoeba-associated bacte-
ria led to the discovery of another novel Pseu-
domonas-derived cyclic lipopeptide, which is 
co-secreted with the known polyketide mupi-
rocin. Both natural products are quorum-sens-
ing regulated and display synergistic activity 
against the human pathogen methicillin-resis-
tant Staphylococcus aureus.

INDEPENDENT JUNIOR RESEARCH GROUP
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Our group also investigates natural products de-
rived from social amoebae. We provided a total 
synthesis of the signal molecule glorin, which co-
ordinates multicellular aggregation of the amoe-
ba Polysphondylium pallidum (Barnett et al. 2017). 
This synthetic route enabled us to perform a 
structure-activity relationship study of glorin for 
the construcion of a chemical probe to identify 
the so far unknown glorin receptor as well as 
enzymes that degrade glorin (in collaboration 
with Prof. T. Winckler, FSU Jena). Furthermore, 
we investigate the role of polyketide synthases 
in social amoebae. We established effective mo-
lecular biology tools to obtain gene KO mutants 
in D. discoideum and to heterologously express 
genes in this organism. Efforts to implement the 
CRISPR-Cas9 system in this social amoeba are 
currently ongoing.

SELECTED COLLABORATIONS
Hoffmeister, Dirk 
Friedrich Schiller University Jena, Germany
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Friedrich Schiller University Jena, Germany

Queller, David 
Washington University in St. Louis, USA
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Werz, Oliver 
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Soil bacteria are constantly 
threatened by various preda-
tors. Some bacteria can defend 
themselves via the secretion of 
natural products with anti-pred-
ator activity.
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MOST IMPORTANT RESULTS

We selected the terrestrial fungus-growing ter-
mite and the marine hydroid polyp Hydractinia 
echinata as model systems. Fungus-growing 
termites rear a symbiotic fungus (Termitomyces) 
on fungus comb material as a food source. The 
termite gut and fungus comb are governed by 
a stable microbiota to assist in the defense and 
nutritional cycle. We focus (1) on the analysis of 
the chemical interactions between the mutualist 
(Termitomyces) and invading alien species to 
test the hypothesis that Termitomyces provides 
an important line of defence; (2) on the analysis 
of redox-active substances that are important 
for the oxidative lignin degradation via Fenton 
chemistry, and (3) on the defensive properties of 
associated bacteria. We established a represen-
tative bacteria collection and evaluated their an-

timicrobial properties. Ten strains were selected 
for genome sequencing (collaboration with the 
DSMZ, AK Kastner). HRMS-based dereplication 
of one strain revealed a novel group of secondary 
metabolites (rubterolones). We identified the pu-
tative gene cluster responsible for the biosynthe-
sis (Guo et al. 2017), isolated several biosynthetic 
intermediates and performed precursor-direct-
ed modification of rubterolones. We have also 
investigated the co-evolved fungal antagonists 
(Pseudoxylaria) using fungus-fungus paired chal-
lenge assays and MS-based analysis led to the 
isolation of new cyclic tetrapeptides with an un-
usual allene modification (Guo et al. 2016). Pre-
cursor-directed analysis revealed a promiscuous 
NRPS machinery and afforded several novel de-
rivatives. Finally, we have analyzed the chemical 
environment of the fungus comb using HRMS/
MS to identify which compounds are responsible 
for the defensive properties of the comb materi-
al. We identified a core fungal metabolome with-
in the comb, but also colony specific patterns.

The life cycle of the marine hydroid polyp Hydrac-
tinia echniata has a motile (larvae) and sessile 
reproductive phase (polyp). The metamorphosis 
is induced by compounds of associated bacteri-
al species. (1) Based on our bacterial collection 
and activity studies, we selected fourteen strains 
for genome-sequencing and activity profiling 
(Rischer et al. 2016, Guo et al. 2017). Pseudoal-
teromonas strain P1-9 was selected for in-depth 
bioassay-guided fractionation and we identified 
three active substance(s). NMR-studies indicat-
ed a sugar- and a lipid-type of molecule, which 
might be responsible for the observed effect. Full 
structural elucidation is still ongoing. (2) We an-
alyzed an associated Cladosporium species, and 
found three novel PKS-NRPS hybrid molecules, 
which are currently being investigated for their 
pharmacological activity. (3) To analyze the mor-
phogenic properties of sulfonolipids, we have 
established a synthetic route to determine the 
absolute structure, install fluorescence tags and 
photoactive tags to identify the enzymatic target.
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THE ULTIMATE RESEARCH GOAL IS THE STRUCTURAL AND FUNCTIONAL 
ANALYSIS OF CHEMICAL MEDIATORS (DEFENSIVE, REDOX-ACTIVE, 

MORPHOGENIC, GROWTH MODULATING PROPERTIES) PRODUCED BY SYMBIOTIC 
MICROORGANISMS OF TWO MODEL SYSTEMS, THE FUNGUS-GROWING TERMITE 

SYSTEM AND THE COLONIAL HYDROID POLYP HYDRACTINIA ECHINATA.

Christine Beemelmanns
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crobial signalling molecules. Chem Soc Rev 46, 
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Within multi-partner associa-
tions, microbes secrete an ar-
ray of chemically diverse small 
molecules to coordinate, influ-
ence and protect the system.
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Predation by mycophagous amoeba could have imposed a 
selection pressure on environmental fungi to acquire traits which 
have later supported resistance to innate immune cells.

MOST IMPORTANT RESULTS

The rise in the number of life-threatening fun-
gal infections over the past years poses several 
clinical and basic scientific challenges. Not only 
is the number of therapeutic and diagnostic op-
tions very limited for this group of organismens, 
but there is also scarce knowledge on what 
acutally causes certain fungi to be harmful for 
humans and warmblooded animals while others 
are rarely reported as pathogens. From an evo-
lutionary perspective it seems very likely that at 
least some basic virulence determinants of hu-

man pathogenic fungi may have been shaped 
through ancient prey-predator relationships (No-
vohradská et al. 2017).

The group investigates the intrinsic resistance of 
major fungal pathogens like Aspergillus sp. and 
Candida sp. against phagocytosis using environ-
mental amoeba as natural phagocytes. In col-
laboration with Dr. Matthias Brock, University of 
Nottigham, UK, the group demonstrated that in-
tact surface structures of the infectious conidia 
of A. terreus are essential to escape from phago-
cytic uptake by the model amoeba D. discoide-
um (Geib et al. 2016). How fungal conidia are 
precisely processed in D. disocoideum is subject 
of ongoing work. A collaboration with Prof. Thi-
erry Soldati was established and supported by 
an EMBO short term fellowship granted to Iuliia 
Ferling who spent three month at the University 
of Geneva, Switzerland.

Reactive oxygen species (ROS) are key mediator 
molecules during phagocyte-prey interactions 
and their role as killing or signalling molcules is 
controversially discussed, especially with regard 
to fungal pathogens. In a collaborative work 
with partners from the Leibniz-HKI and the US, 
the group could show for the first time that a 
single protein of A. fumigatus functionally con-
nects sensitivity towards ROS with virulence in a 
mouse model of fungal infection (Hillmann et al. 
2016). Work to unravel the specific in vivo-func-
tion of the protein, as well as the cellular targets 
of ROS is currently ongoing. 

As the model amoeba D. discoideum naturally 
feeds on bacteria, the organism has only a limit-
ed capacity to study recognition and phagocytic 
killing of fungi. To overcome this drawback, the 
group has recently isolated a pureley fungiv-
orous amoeba, Protostelium aurantium, estab-
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lished its laboratory cultivation and sequenced 
its genome (Spaller et al. 2016; Hillmann et al. 
2017). The amoeba feeds specifically on a wide 
range of pathogenic fungi and current projects 
are devoted to analyze if amoeba predation im-
poses selection pressure on genes involved in 
fungal virulence.
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DFG: Die Bedeutung reduktiver Enzyme zur Ab-
wehr gegen die oxidative Inaktivierung primärer 
Stoffwechselwege in Aspergillus fumigatus 

Free State of Thuringia (ESF): Researcher Group 
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neue antiinfektive Wirkstoffe
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Visualisierung von mikrobiellen Interaktionen 
und Infektionsmechanismen

THE MISSION OF THIS RESEARCH UNIT IS TO EXPLOIT FUNGIVOROUS 
AMOEBA AS MICROBIAL PREDATORS TO IDENTIFY VIRULENCE DETERMINANTS 

OF FUNGAL PATHOGENS AND ELUCIDATE THE KILLING MECHANISMS OF 
ENVIRONMENTAL PHAGOCYTES.

Falk Hillmann
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The International Leibniz Research School for Mi-
crobial and Biomolecular Interactions (ILRS) as 
graduate school of the HKI offers cutting edge 
doctoral research projects in close collaboration 
with the Friedrich Schiller University Jena, the 
University Hospital Jena and the Max Planck 
Institute for Chemical Ecology. Currently, around 
60 doctoral researchers from 15 different coun-
tries pursue their PhD projects in microbiology, 
natural product chemistry, infection biology, 
bioinformatics or systems biology within the 
framework of ILRS. Since 2014, all doctoral re-
searchers at the HKI benefit from the structured 
graduate training.

The ILRS curriculum consists of:
 ǿ Annual symposia and regular group seminars
 ǿ Annual Thesis Committee Meetings with the 

team of mentors
 ǿ Practical courses in advanced scientific 

techniques offered by ILRS faculty members
 ǿ An extensive selection of transferable skills 

courses, career orientation seminars and 
language courses

 ǿ Presenting the ILRS research topics to the 
public (e.g. during the Long Night of Scienc-
es or Pupils’ Resarch Day)

 ǿ Social activities for informal exchange and 
networking.

The ILRS closely works together with the other 
graduate schools in the field of microbiology in 
Jena under the umbrella of the excellence gradu-
ate school Jena School for Microbial Communica-
tion (JSMC). At the occasion of the 10th anniver-
sary of ILRS and JSMC, in 2017 the first Alumni 
Meeting took place. Former graduates talked 
about their jobs in academia or industry and dis-
cussed career prospects with current members. 

In 2016, the ILRS held its first Joint Meeting to-
gether with the Research Training Group (RTG) 
1870: Bacterial Respiratory Infections in Wit-
tenberg, with posters and talks by doctoral re-
searchers from both graduate schools. 

ILRS doctoral researchers not only publish their 
results in renowned journals, they also frequent-
ly receive external recognition for their work. The 
individual contributions are listed in the sections 
of the respective structural units.

All information about the projects, events 
and news are available on the ILRS website at 
www.ilrs.de.

CROSS-SECTIONAL UNIT ILRS – INTERNATIONAL 
LEIBNIZ RESEARCH SCHOOL

The first Alumni Meeting of 
ILRS and JSMC graduates took 
place in June 2016.
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THE ILRS OFFERS EXCELLENT STRUCTURED GRADUATE TRAINING 
FOR DOCTORAL RESEARCHERS, COMBINING AMBITIOUS RESEARCH 
PROJECTS WITH A STATE-OF-THE-ART QUALIFICATION PROGRAMME 

IN LABORATORY METHODS AND TRANSFERABLE SKILLS.

Peter F. Zipfel
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ILRS teamed up with the RTG 
Bacterial Respiratory Infec-
tions to hold a joint meeting for 
doctoral researchers from the 
two thematically-related gradu-
ate schools.



CROSS-SECTIONAL UNIT  
JMRC –
JENA MICROBIAL
RESOURCE
COLLECTION





96

MOST IMPORTANT RESULTS

Mucormycosis is a life-threatening disease 
that affects in particular immune-deficient pa-
tients particularly. In this study, two strains of 
L. corymbifera species were used which were 
shown to be virulent or attenuated by various 
infection models (invertebrate, avian, mamma-
lian) in our previous studies. Our earlier work 
confirmed that the protein surface structures 
of spores played a vital role in interacting with 
murine alveolar macrophages of the cell line 
MH-S, which encouraged us to proceed with 
the proteomic analysis of the spore surfaces 

of both strains. A difference in the abundance 
of protein candidates between the virulent and 
attenuated strains was observed. Among those 
proteins the hydrophobic surface binding pro-
tein A (HsbA) ranges among the most abun-
dant ones and is therefore the main focus of 
our study. HsbA was first characterized as an 
adhesive factor in Aspergillus oryzae and in the 
insect-killing ascomycete Beauveria bassiana as 
a virulence factor for host insects. In our work, 
two copies of the HsbA protein were selected for 
further studies. They were chosen based on the 
difference in their distribution on the surface of 
both spores. One candidate of the HsbA protein 
was successfully heterologously overexpressed 
in Pichia pastoris and another one was synthet-
ically designed. Polyclonal antibodies for both 
proteins, as well as monoclonal antibodies for 
over-expressed candidate proteins were devel-
oped. The specificity of antibodies was con-
firmed by western blots. The distribution of pro-
teins on the surface of spores, germlings and 
hyphae were studied by fluorescence-activated 
cell scanning (FACS) and confocal laser scan-
ning (CLSM) microscopy. Both proteins have the 
capability of blocking the phagocytic processes 
during the interaction of Lichtheimia spores with 
MH-S. Interestingly, HsbA has a large stimula-
tory effect on toll-like receptors (TLRs). Addi-
tionally, we could prove the ability of Lichtheimia 
to inhibit the apoptosis and phagolysosomal 
fusion in alveolar macrophages, whilst HsbA 
proteins don’t have a detectable role in this pro-
cess. Moreover, we found that HsbA proteins 
don’t influence the acidification processes. The 
binding assay for HsbA proteins with various 
immune cell lines was carried out by using dif-
ferent antibodies (His-tag antibodies, polyclonal 
and monoclonal antibodies). From the host side, 
we also identified the receptors that may con-
tributed to the recognitionpathogenesis on the 
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Interaction of spores of human 
pathogenic mucoralean fungi 
with murine alveolar macro-
phages: internal (phagocyto-
sed) spores in green and exter-
nal (adherent) spores in blue.

macrophage surface. Our initial results revealed 
that the heat shock protein HSP70 receptors on 
the surface of MH-S can bind and recognize the 
Lichtheimia spores. HSP70 seems to have a role 
in phagocytosis processes. Further studies on 
HSP70 are ongoing to investigate and charac-
terize the role of HSP70 in pathogenesis pro-
cesses. Our studies will have remarkable contri-
bution to the understanding of the interaction of 
mucoralean fungi with MH-S.
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THE MAIN GOAL OF THE JMRC IS BIPARTITE IN TERMS OF RESEARCH 
AND SERVICE: (1) -OMICS BASED INFECTION BIOLOGY DURING THE 

INTERPLAY BETWEEN LICHTHEIMA CORYMBIFERA AND INNATE IMMUNE 
CELLS AND (2) STORAGE, MAINTENANCE AND WORLD-WIDE EXCHANGE OF 

MICROORGANISMS, NATURAL PRODUCTS AND RESEARCH DATA.

Kerstin Voigt
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MOST IMPORTANT RESULTS

Due to our steadily growing network of part-
nering diagnostic institutions, the number of 
analysed clinical samples from patients with 
invasive fungal infections (IFI) all over Germa-
ny rose to 560 in 2017. All clinical isolates were 
identified using molecular reference methods. 
In most cases susceptibility testing was per-
formed using EUCAST microdilution protocols. 
All identified strains are stored in the stock col-
lection of the NRZMyk which is part of the Jena 
Microbial Resource Collection (JMRC). Beside 
identification and testing of clinical isolates, mo-
lecular detection of fungal pathogens in tissue 
samples is a major part of the NRZMyk work. 
For this, a portfolio of species- or group-specific 
PCRs as well as universal fungal PCRs has been 
established.

In addition to offering reference diagnostics 
beyond routine methods, the NRZMyk pursues 
application-oriented research projects. In a DFG 
funded project the taxonomic structure of Muco-
raceae is revisited. Together with partners from 
Halle, Leipzig and Dresden the development of 
azole resistance in Aspergillus fumigatus in the 

environment is analysed in the BMBF funded 
project FINAR coordinated by the NRZMyk. 
Within FINAR, we developed an online database 
FunResDB to retrieve information on resistance 
mutations in A. fumigatus (Weber et al. 2017).

Due to its taxonomic expertise, the NRZMyk 
acts as reference laboratory for the ring trial “in-
door mould fungi” of the Health Authority Baden 
Wuerttemberg. Furthermore, the NRZMyk main-
tains close contacts to numerous European my-
cological reference centers as well as to relevant 
committees of the ESCMID and the ISHAM. 
Prof. Kurzai acts as German representative of 
the Antifungal Susceptibility Testing of the EU-
CAST and as representative of the DMykG in the 
National Antibiotics Sensitivity Test Committee 
(NAK) involved in standardizing mycological test 
procedures. The NRZMyk has been appointed 
as EUCAST AFST (antifungal susceptibility test-
ing) network laboratory for yeasts and moulds.

With regard to epidemiology of IFI in Germa-
ny the NRZMyk cooperates with FungiScope, 
a worldwide register for rare fungal infections 
(Prof. O. Cornely, University Hospital Cologne) 
and AlertsNet 2.0, a Thuringian wide prospec-
tive population based register to record noso-
comial blood stream infections (Prof. F. Brunk-
horst, UKJ). In addition, a national register for 
mycotic keratitis was established in coopera-
tion with the Department of Ophthalmology of 
the University Hospital Düsseldorf. A first study 
with 22 cases of fusarium keratitis of otherwise 
healthy patients revealed that the eye infections 
correlated with wearing soft contact lenses 
(Walther et al. 2017). With the emergence of 
Candida auris, an intrinsically resistant Candida 
sp. that has caused several hospital outbreaks 
worldwide, we sent out information newsletters 
and are closely collaborating with the RKI to 
identify new cases as early as possible.
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Since the establishment of 
NRZMyk at the HKI in 2014 the 
number of processed samples 
has been steadily increasing.
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MAJOR THIRD PARTY FUNDING
BMG/Robert Koch-Institut: National Reference 
Center for Invasive Fungal Infections (NRZMyk)

THE NRZMYK IS THE CENTRAL CONTACT POINT FOR DIAGNOSTICS AND 
THERAPY OF INVASIVE FUNGAL INFECTIONS IN GERMANY. IN ADDITION TO 

TARGETED CONSULTATION AND SPECIAL DIAGNOSTIC SERVICES WE AIM TO 
IMPROVE THE CLINICAL MANAGEMENT OF IFI AND SHARE OUR EXPERTISE 

WITH OUR NATIONAL AND INTERNATIONAL PARTNERS.

Oliver Kurzai
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MOST IMPORTANT RESULTS

In the course of our activities, many new com-
pounds from different academic partners and 
inhouse facilities were fully evaluted in terms 
of antimicrobial and antiviral activities (with the 
Friedrich-Loeffler-Institut as partner), cell line 
toxicity, physicochemical and pharmacological 
parameters. On this basis novel scaffolds with 
potential antifungal, antimycobacterial and an-
ti-Gram-negative activity were revealed, which 
have recently entered medicinal chemistry pro-
grams within our group. For the appropriate 
pharmacological profing of compounds a new 
analytical platform was established which al-
lows the quantitative determination and eluci-
dation of bioactive ingredients and their degra-
dation products in complex biological matrices 
at trace levels through a combination of high 
resolution mass spectrometry, UHPLC and radi-
odetection. Furthermore, a unique setup for the 
bioanalytical sample preparation of oxygen and 
temperature sensitive biological material was 
constructed.

During the late preclinical development of the 
antimycobacterial benzothiazinone BTZ043 
(joint development program with Prof. Dr. Mi-

chael Hölscher, LMU Munich, partner site of the 
German Center for Infection Research (DZIF)) 
pronounced inconsistencies of the apparent 
drug concentrations were observed during 
pharmacokinetic studies in minipigs. Thus, we 
developed analytical methods which enabled 
the detection of all degradation products and 
found that a particularly unstable metabolite 
(M2) of BTZ043 is responsible for the drastic 
variation of the previously used bioanalytical 
methods. Through chemical attempts, we were 
succesful in producing authentic material of the 
putative metabolite and could show that M2 is 
a hydride Meisenheimer complex produced in 
vivo which readily oxidizes back upon formation 
of BTZ043 which explains the high deviations in 
drug concentration previously detected. To our 
knowledge hydride Meisenheimer complexes 
are completely unkown as degradation prod-
ucts of drugs. As M2 occurs at high levels in 
vivo, we suspected that M2 formation should 
have a drastic impact on the pharmacologi-
cal properties of benzothiazinones. Through a 
chemical derivatization strategy and implemen-
tation of a newly developed MS-based assay we 
were able to show that the metabolic properties 
of benzothiazinones can be efficiently tuned. 
These results provide new rationales for the 
development of a new metabolically engineered 
generation of benzothiazinones and led to the 
implementation of a new research group (start-
ing 2018).

For the preliminary assessment of the ADME of 
BTZ043, a cannulated bile study in the rat was 
performed and customized analytical methods 
were developed.

In view of the clinical development of BTZ043 
a GMP process for the phase I study material 
was successfully established with the support 
of HAPILA GmbH as well as a new drug formula-
tion by a subcontractor including all necessary 
documentation for IMPD submission.

CROSS-SECTIONAL UNIT
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The clinical candidate BTZ043 against Myco-
bacterium tuberculosis is extensively reduced 
in vivo to an oxygen sensitive hydride Meisen-
heimer complex. This type of metabolic trans-
formation is fully unprecedented for drugs and 
drug candidates and provides a new starting 
point for rational lead development.

THE MISSION OF THE TRANSFER GROUP ANTIINFECTIVES IS THE 
ADVANCEMENT OF NOVEL ANTIMICROBIAL TECHNOLOGIES THROUGH 

MEDICINAL CHEMISTRY AND PHARMACOLGICAL ASSESSMENT IN 
ORDER TO DEFINE NEW LEADS AND PRECLINICAL DRUG CANDIDATES.

Florian Kloß
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MOST IMPORTANT RESULTS

Metabolism is integral to Candida spp. patho-
genicity, as it provides the platform for nutrient 
assimilation and growth in diverse host niches, 
affects fungal susceptibility to stress conditions 
and antifungal drugs, the expression of key viru-
lence factors, and vulnerability to innate immune 
defenses. In Candida albicans these effects are 
driven by complex regulatory networks linking 
metabolism, morphogenesis and stress adap-
tation, all contributing to its success as a com-
mensal and infectious agent. C. albicans hyphae 
are more virulent and yeast to hyphae transition 
can be promoted by various factors, including 
neutral pH. Recently we have shown that C. albi-
cans can utilize host-relevant alternative carbon 
sources, such as amino acids (AA), to release 
ammonia from the cells, resulting in neutraliza-
tion of extracellular pH and hyphal morphogen-
esis (Vylkova et al. 2011). This process occurs 
both in vitro and within the macrophage pha-
gosome, where it contributes to hyphal growth 
and escape of the fungus from the immune cells 
(Vylkova and Lorenz 2014; 2017). Thus, utiliza-
tion of host-derived carbon sources increases 
fungal virulence. Our goal is to understand the 

mechanism behind this phenomenon and its 
role on persistence of pathogenic Candida spp. 
in the host.

In C. albicans AA metabolism and ammonia re-
lease are controlled by the transcription factor 
Stp2. Another transcription factor, Ahr1, has 
been linked to AA metabolism and Stp2 regula-
tion. Thus, we aim to delineate the relationship 
between Ahr1 and Stp2 in AA utilization and 
more globally. Further, we will evaluate the role 
of Ahr1 and Stp2 in alkalinization-driven hyphal 
morphogenesis. Currently, we analyse the tran-
scriptome of Stp2 and Ahr1 deletion mutants 
upon growth on AA and in hyphae-inducing con-
ditions. Next, we aim to elucidate the promoter 
occupancy of Stp2 and Ahr1 on target genes. To 
identify the factors involved in alkalinization-driv-
en hyphal growth, we analyse the transcriptional 
responses during active pH modulation. In addi-
tion, we investigate the role of protein kinases in 
alternative carbon metabolism within the scope 
of the DFG-funded CRC/TR FungiNet.

C. albicans forms biofilms on biotic and abi-
otic surfaces. Adherence to form biofilms is 
Ahr1-regulated and mature biofilms are linked 
to activation of alternative carbon metabolism 
and hyphal growth. We aim to test if ambient 
pH and the metabolic state of the cells play role 
in biofilm growth. In this approach we develop 
microscopy- and microelectrode-based tech-
niques to obtain spatial and temporal pH pro-
files of biofilms. Further, we establish a Bioflux 
device-based method to measure biofilm for-
mation under native flow conditions.

C. albicans biofilms are frequently associ-
ated with burn wound infections. The viru-
lence determinants and host responses in 
the course of infection will be evaluated by 
an in vivo burn wound model of candidiasis. 
As a complementary approach we will devel-
op a “skin on a chip” wound infection model. 
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Role of metabolism and active pH modulation in Candida albicans pathogenesis. Candida albicans 
metabolism plays an important role for survival of the fungus in the host and for pathogenicity. Utiliza-
tion of some host-derived nutrients, such as amino acids, leads to rise of environmental pH. As neutral 
pH is a trigger for hyphal morphogenesis, a potent virulence factor in C. albicans, we aim to identify the 
molecular mechanisms and processes linked to pH modulation. C. albicans cells can form biofilm on 
biotic and abiotic surfaces, such as burn/severe wounds and catheters. Currently, we are evaluating 
the metabolic and pH profile of growing biofilms, and establishing a novel burn wound model of candi-
diasis using 3D tissue and animal models.
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HOST FUNGAL INTERFACES HAS BEEN ESTABLISHED WITHIN THE 
ZIK SEPTOMICS TO FOCUS ON RESPONSES OF PATHOGENIC 

CANDIDA SPP., WITH MAJOR FOCUS ON CANDIDA ALBICANS, TO METABOLIC AND 
PH CHANGES IN THE ENVIRONMENT, AND THE ROLE OF THESE FACTORS ON 

FUNGAL COLONIZATION AND INFECTIVITY.

Slavena Vylkova
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MOST IMPORTANT RESULTS

(1) Epidemiology of fungal and viral infections: In 
cooperation with the NRZMyk a national surveil-
lance on Fusarium keratitis was conducted and 
published as described elsewhere (Walther et al. 
2017). In addition to the epidemiology of fungal 
infections, one focus of our clinical research is 
the epidemiology of infections with community 
acquired respiratory viruses (CRV) in healthy 
persons or in patients with cancer (von Lilien-
feld-Toal et al. 2016). Here, we finished a national 
project on the outcome of influenza infections in 
cancer patients identifying bacterial and fungal 
superinfection as the most prominent riskfactor 
for adverse outcome (figure 1A, Hermann et al. 
2017). This has prompted the establishment of 
a national registry on CRV, which is currently un-
derway. 

(2) Bacterial infections: Bacterial infections re-
main a major threat in patients with therapy-in-
duced neutropenia and require salvage antibiot-
ic treatment in a large proportion of patients. In 
a diagnostic pilot study our group could identify 
subtherapeutic concentrations of the antibiot-
ic piperacillin as a possible cause of treatment 
failure to treatment (Rachow et al. 2017). Con-
sequently, a clinical trial investigating the effect 

of adapting the dose of piperacillin is currently 
recruiting in the department of Hematology and 
Medical Oncology (EudraCT Nr. 2016-002388-
33). This trial as well as the above mentioned 
research on CRV is in line with the proposed 
research topics in the field of infections in neu-
tropenic patients as outlined by the European 
Haematology Association (EHA) in their recent 
Roadmap (Engert et al. 2016).

(3) Immunology of fungal infections: Muco-
sal associated invariant T cells (MAIT) are in-
nate-like T cells (TC) which are known to be 
activated by several bacteria and viruses, but 
activation by fungal pathogens such as the op-
portunistic human pathogen Aspergillus fumiga-
tus is not well described. We could demonstrate 
that in contrast to conventional CD4+ and CD8+ 
TC, MAIT cells are activated by A. fumigatus in a 
TCR dependent manner and responded quickly 
with production of cytokines (TNF-a and IFN-g) 
and release of cytolytic proteins like perforin and 
granzyme (figure 1B, Jahreis et al. 2017). These 
findings add a new player to antifungal immuni-
ty and reveal MAIT cells as an interesting new 
effector in antifungal defense.

Neutrophilic granulocytes of immunosup-
pressed patients after allogenic hematopoetic 
stem cell transplantation show significantly 
impaired phagocytosis of Aspergillus fumigatus 
conidia, particularly if they are derived from 
patients who suffered from an invasive asper-
gillosis (figure 1C). Conidia with alterations of 
surface structures due to mutation in single 
GPI-anchored cell wall molecules also exhibited 
a different behaviour with regard to phagocyto-
sis and adhesion.

ASSOCIATED GROUP
INFECTIONS IN HEMATOLOGY / ONCOLOGY



HKI RESEARCH REPORT 2016 | 2017 119

THE WORKING GROUP IHO FOCUSES ON TRANSLATIONAL RESEARCH 
REGARDING INFECTIONS IN IMMUNOCOMPROMISED PERSONS. WE PERFORM 

CLINICAL AND EPIDEMIOLOGICAL RESEARCH INCLUDING CLINICAL TRIALS 
AS WELL AS LABORATORY BASED RESEARCH ADDRESSING THE IMMUNE 

RESPONSE AGAINST FUNGAL INFECTIONS.

Marie von Lilienfeld-Toal

A In a cohort of 203 cancer patients with influenza, bacterial or fungal superinfection was the most 
important independent risk factor for mortality 

B Human PBMC were co-cultured for 4 hours with A. fumigatus conidia and TC response was analysed 
by flow cytometry. MAIT cells upregulated CD69 and TNF-a as well as degranulation marker CD107a, 
while cytolytic proteins decreased. Blocking of TCR signaling with anti-MR1 prevented MAIT activa-
tion by fungal conidia
 
C The ability to phagocytose A. fumigatus conidia (resting state or pre-swollen for 4 hours) of neutro-
philic  granulocytes in patients after hematopoetic stem cell transplantation, especially in those with 
aspergillosis, was significantly reduced compared to healthy individuals during a coincubation for a 
half, two or four hours. 

A	 B	

C	
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MOST IMPORTANT RESULTS

Our main focus is to understand the host response of systemic infection 
aiming to improve diagnosis and therapy. We investigate data from high 
throughput methods from functional genomics employing machine learn-
ing and network based models. In addition, we are developing and using 
our methods to investigate aberrant gene regulation of tumor cells. Meth-
odologically, we develop and transfer Mixed Integer Linear Programming 
(MILP) based solutions into bioinformatics.

Blood stream infections can be caused by several pathogens such as vi-
ruses, fungi and bacteria. Appropriate and quick treatment is mandatory 

requiring rapid identification of the pathogen. 
Currently, pathogen identification relies on blood 
cultures which is too slow. Using gene expres-
sion profiles for machine learning enables to 
discriminate between types of infection, but also 
showed, so far, a high degree of inconsistency in 
the obtained biomarker lists. To produce consis-
tent gene signatures, capable of discriminating 
fungal from bacterial infections, we combined 
SVM classifiers by joint optimization constrain-
ing them to the same set of discriminating fea-
tures (Saraiva et al. 2016) (Figure 1). Employing 
this approach to discriminate between fungal 
and bacterial infection considerably increased 
the consistency of the biomarker list (Saraiva et 
al. 2017). Restricting the data to monocytes led 
to a gene signature enriched of lysosomal genes 
suggesting the lysosome genes to be specifi-
cally induced by fungal infection in monocytes. 
Real time qPCR of the identified lysosome-relat-
ed genes confirmed the distinct gene expression 
increase in monocytes during fungal infections 
(Saraiva et al. 2017).

We aim for a mechanistic understanding of gene 
regulation. For this, we integrated MILP models 
into a comparative machine learning based ap-
proach to identify regulatory interactions that 
best explain the discrepancy of transcript levels 
in different types of samples as e.g. infected ver-
sus non-infected. Applying this new approach 
to telomerase transcript levels of yeast mutants 
with aberrant telomere length, we identified nov-
el regulators of telomerase expression, several 
of which affect histone levels or modifications, 
particularly Sum1, Hst1 and Srb2 for the regula-
tion of EST1, the effect of Sum1 was experimen-
tally validated by cooperation partners (Poos et 
al. 2017). We compiled our method into a user 

ASSOCIATED GROUP NETWORK MODELING

The upper two SVM classifiers maximize the margin 
independently from each other. The lower two maximize the 
sum of the two margins subject to that both use the same set 
of genes for the SVMs. Obviously the margins cannot increase 
but note that the overall SVM efficencies stay as good as before 
after applying these conditions.
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SYSTEMIC INFECTION CAN CAUSE UNCONTROLLED IMMUNE RESPONSE 
FOLLOWED BY MULTIPLE ORGAN FAILURE LEADING TO SEPSIS AND 

OFTEN DEATH. OUR MISSION IS TO UNDERSTAND THE MOLECULAR CONTEXT 
OF THE HOST RESPONSE TO SYSTEMIC INFECTION TO IDENTIFY BIOMARKERS 

FOR DIAGNOSIS AND APPROPRIATE TREATMENT.

Rainer König

friendly package for R (http://www.leibniz-hki.
de/en/miprip.html). A similar approach was ap-
plied to identify SOX5 regulating MITF expres-
sion in skin cells (Kordass et al. 2016).

In addition, we investigated aberrant regulatory 
mechanisms of metabolism in tumor cells and 
revealed a hitherto unknown generic mecha-
nism for large-scale metabolic reprogramming 
in cancer cells based on linear gene proximities 
between cancer-causing and enzyme coding 
genes (Sharma et al. 2016).
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MOST IMPORTANT RESULTS

Polyenes 
A taxonomically undescribed stereaceous ba-
sidiomycete produces two branched-chain an-
tilarval polyenes in response to mycelial injury. 
A candidate gene for a reducing polyketide syn-
thase (PKS) was heterologously overexpressed 
in Aspergillus niger. Both polyenes were isolated 
from this host, and verified by NMR spectros-
copy and imaging mass spectrometry. It was 
shown that this PKS has an unprecedented in-
trinsic activity to shift multiple double bonds. 
This is the first basidiomycete reducing PKS that 
was characterized.

Indole alkaloids
Psilocybin is the major natural product of the 
psychotropic so-called magic mushrooms. 
The genomes of Psilocybe cubensis and P. cy-
anescens were sequenced and a candidate 
gene cluster identified which encoded a mono-
oxygenase, a kinase, a decarboxylase, and a 
methyltransferase (PsiH, PsiK, PsiD, and PsiM, 
respectively). By heterologous production of 
PsiD, PsiK, and PsiM, psilocybin production from 
4-hydroxy-L-tryptophan was reconstituted in vi-
tro. The substrate specificities of these enzymes 
suggest that psilocin (the dephosphorylation 

product and actual hallucinogenic agent) is not 
a biosynthetic intermediate. In-depth investiga-
tions on the natural product profile of Psilocybe 
mushrooms, combined with a refined extraction 
protocol, revealed that the previously reported 
psilocin contents are artifacts.

Hydroxamate siderophores
Countless basidiomycetes encode a peptide 
synthetase which represents the most con-
served basidiomycete natural product enzyme. 
Its function has remained unclear, although its 
domain setup is suggestive of a siderophore 
synthetase. Using the respective cDNA from 
Ceriporiopsis subvermispora, this 274 kDa en-
zyme was heterologously produced in function-

ASSOCIATED GROUP
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al form in Aspergillus niger. It catalyzes trimeriza-
tion of N5-acetyl-N5-hydroxy-L-ornithine into 
basidioferrin, a new natural product and sidero-
phore backbone.

Pulvinic acids
The response of the model basidiomycete Ser-
pula lacrymans (house eater mushroom) to the 
presence of bacterial consortia was investigated 
wthin the CRC ChemBioSys framework. Numer-
ous bacteria, strongly induced the biosynthesis 
of atromentin, which is the central precursor 
to bioactive pulvinic acids, e.g., variegatic acid, 
which modulate swarming and biofilm forma-
tion of bacteria. 

Sesquiterpene aryl esters
The research program on the melleolides, i.e., 
sesquiterpene aryl esters of Armillaria mellea 
(honey mushroom), was continued. Empha-
sis was put on the mode of action of the mel-
leolides, both towards its extremely rapid cell 
death-inducing properties in mammalian cells 
and regarding its antifungal activity.

Lipopeptides
In close cooperation with Markus Nett (TU Dort-
mund), a project to explore the secondary me-
tabolome of the bacterial plant pathogen Ralsto-
nia solanacearum has been continued. Major 
results are the full structure elucidation of ralsol-
amycin, including its absolute configuration, of 
this complex lipopeptide.  

WE INVESTIGATE FUNGAL AND BACTERIAL NATURAL PRODUCTS. 
OUR MAIN FOCUS LIES ON THE BIOCHEMICAL AND GENETIC 

BASIS OF THEIR BIOSYNTHESES, EMPHASIZING BASIDIOMYCETE 
SECONDARY METABOLISM. WE ARE ALSO INTERESTED WHICH 

ROLE THESE METABOLITES PLAY FOR CHEMICAL ECOLOGY.

Dirk Hoffmeister

Psilocybe cyanescens is a lignic-
olous mushroom and producer 
of psilocybin and other psycho-
tropic indole alkaloids, whose 
biosynthesis was investigated 
at the Leibniz HKI.
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WE USE SYNTHETIC BIOLOGY TO ENGINEER BACTERIA TO PRODUCE 
BIOACTIVE MOLECULES. WE CURRENTLY EXPLOIT RARE MICROBIAL 
COFACTORS FOR BIOCATALYSIS APPLICATIONS. WE ALSO DEVELOP 

THERAPEUTIC MICROBES, I.E. SYMBIOTIC BACTERIA THAT DIAGNOSE 
DISEASES AND CURE THEM BY PRODUCTION OF PHARMACEUTICALS.

Gerald Lackner

MOST IMPORTANT RESULTS

Together with Prof. Jörn Piel (ETH Zurich), we 
have analyzed the genomes of as-yet uncultured 
bacteria that live in stable symbiosis with ma-
rine sponges. These bacteria called "Candidatus 
Entothenella factor" have attracted considerable 
interest as producers of a plethora of natural 
products known from sponges, including potent 
toxins and anti-cancer compounds. We have 
found that Entotheonella bacteria have highly 
complex genomes that mirror specialized bio-
chemical pathways. One interesting prediction 
we could make from genome and proteome 

analyses is that Cand. E. factor is able to con-
sume methanol as a carbon source and requires 
rare earth metals like lanthanum as trace ele-
ments for methanol utilization. This result might 
help to cultivate these valuable bacteria in the 
future.

Furthermore, we have shown that Entotheonella 
species encode a huge number of enzymes that 
require rare organic cofactors like coenzyme 
F420. Coenzymes are small molecules support-
ing the catalytic activity of enzymes and are 
thus highly important for biocatalysis. Together 
with Prof. Christian Hertweck, we found that co-
enzyme F420 is also relevant for bacterial sym-
bionts of mold fungi. These discoveries lead us 
to the idea to engineer a safe, stable microbial 
source for coenzyme F420 procurement in order 
to further investigate enzymes- and processes 
dependent thereof to finally make them accessi-
ble to biocatalysis applications.

We have also contributed to a study of Prof. Dirk 
Hoffmeister on a conserved enzyme of mush-
rooms (a nonribosomal peptide sythetase). The 
team could show that the multidomain enzyme, 
whose function had been elusive since more 
than a decade, actually produces a siderophore 
(an iron-carrier), another important group of bio-
active natural products.

ASSOCIATED GROUP
SYNTHETIC MICROBIOLOGY
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We have ongoing projects to discover novel bio-
active natural products, especially novel cofac-
tors from Mycobacteria and we are working on 
the integration of natural product biosyntheses 
into designed beneficial microbes. Our vision is 
that engineered commensal bacteria dwelling in 
the human microbiome diagnose diseases in the 
human body and cure them in situ by production 
of appropriate pharmaceuticals like antibiotics. 
This concept is called "therapeutic microbes" or, 
more metaphorically, "microbial physicians".
  

1 The junior research group 
Synthetic Microbiology studies 
natural product-producing bac-
teria like the as-yet uncultured 
symbiont of marine sponges 
Candidatus Entotheonella 
factor.

2 Starting from (meta-)genome 
sequencing the metabolic 
capacities of a microbe will be 
predicted by bioinformatics.

3,4 One focus is on rare and 
novel cofactors, which will be 
tested for biotechnological 
applications.

5 Biosynthesis gene clusters 
are cloned to produce valuable 
molecules in "microbial antibi-
otic factories".

6 Finally, antibiotics production 
is integrated into designed 
therpaeutic microbes that 
sense and cure diseases by the 
release of specific antibiotics.
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Schutzrechte sind neben Originalpublikationen 
in referierten Fachjournalen ein wesentlicher 
Leistungsparameter für die Forschungsarbeit 
am HKI. Forschungsteams aus den Hauptfor-
schungsfeldern des HKI, Naturstoff-Forschung 
und Infektionsbiologie, trugen ebenso wie 
Technologie-orientierte Gruppen im Zeitraum 
2016/2017 mit einer Reihe von Erfindungen zum 
Schutzrechts-Portfolio des Instituts bei. Vom 
HKI angemeldete Patente führten zu einer Reihe 
fruchtbarer Industriekooperationen und bilden 
die Grundlage für anwendungsorientierte Dritt-
mittelvorhaben.

Ein Team um Christian Hertweck fand im Ge-
nom des Bakteriums Paraburkholderia graminis 
Hinweise auf ein neuartiges Eisenaufnahmesys-
tem. Die Forscher isolierten daraufhin ein ring-
förmiges Molekül, das zur Substanzfamilie 
der Lipodepsipeptide gehört. Es erhielt den 
Namen Gramibactin, da die Erzeugerbakterien 
mit den Wurzeln von Süßgräsern – den Gra-
mineen – vergesellschaftet sind. Gramibactin 
fixiert Eisen(III)-Ionen mit sehr hoher Bindekraft. 
Als Bindungspartner dienen zwei ungewöhnliche 
N-Nitrosohydroxylamin-Gruppierungen, die aus 
der Ringstruktur herausragen und bislang noch 
nicht in natürlichen Eisentransportern beobach-
tet wurden. Dies macht Gramibactin zum ersten 
Vertreter einer neuen Klasse von Siderophoren. 
Die Forscher prüften, ob Gramibactin die Eisen-
versorgung von Pflanzen verbessern kann, in de-
ren Nähe es vorkommt. Als Maß hierfür verwen-
deten Sie die Bildung von Chlorophyll, das nur 
dann synthetisiert werden kann, wenn genügend 
Eisen vorhanden ist. Tatsächlich bildeten Mais-
pflanzen bis zu 50 % mehr Chlorophyll, wenn die 
Nährlösung den Gramibactin-Eisen-Komplex 
enthielt. Derzeit laufende Untersuchungen wid-
men sich der Frage, ob Gramibactin als natürli-
cher Wachstumsförderer in der Agrarwirtschaft 
in Frage kommt.

Im Zuge der präklinischen Entwicklung des am 
Leibniz-HKI entdeckten Tuberkulose-Antibio-
tikums BTZ-043 fiel auf, dass ein signifikanter 
Teil des Wirkstoffs in vivo reversibel zu einem 
unbekannten Metaboliten M2 reduziert wird. De-
taillierte Untersuchungen des Teams um Florian 
Kloß zur Natur von M2 führten zu der völlig über-
raschenden Erkenntnis, dass es sich um einen 
sogenannten Meisenheimer-Komplex handelt. 
Derartige Verbindungen waren bislang nur aus 
der Synthesechemie, nicht jedoch aus der Na-
tur bekannt. M2 bietet einen vielversprechenden 
Ausgangspunkt für die Entwicklung einer nächs-
ten Generation potenter, resistenzbrechender 
Tuberkulosewirkstoffe mit verbesserten phar-
makologischen Eigenschaften.

Im Rahmen einer Synthesestudie beobachte-
ten Christian Hertweck und Kollegen, dass sich 
bestimmte ringförmige Moleküle – sogenann-
te Bis-Arylsulfonamide – bei Einwirkung von 

The tuberculosis drug candi-
date BTZ-043 is reduced to a 
Meisenheimer complex in the 
presence of human cells.

INVENTIONS AND PATENTS
ERFINDUNGEN UND SCHUTZRECHTE
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UV-Licht in eine blau fluoreszierende Substanz 
umwandeln. Analysen ergaben, dass es sich 
bei dem Reaktionsprodukt um ein sogenanntes 
Biaryl handelt. Die Verknüpfung erfolgt dabei 
geometrisch hochselektiv, sodass trotz einer 
Vielzahl theoretischer Kombinationsmöglichkei-
ten ein nahezu reines Produkt in hoher Ausbeute 
entstand. Damit erfüllt die Sulfonamid-Grup-
pierung in Kombination mit UV-Licht in dem 
neuen Syntheseverfahren die gleiche Funktion 
wie bisher verwendete Schwermetall-Katalysa-
toren. Verunreinigungen des Produktes durch 
Spuren giftiger Metalle könnten auf diese Weise 
vermieden werden. Um die Übertragbarkeit der 
neuen Reaktion in einen größeren Maßstab zu 
prüfen, haben die Chemiker auch einen geeig-
neten Reaktor entworfen und unter der Bezeich-
nung Photosplicer praktisch realisiert. Die neue 
Photosplicing-Technologie weist nach ersten 
Untersuchungen eine große Anwendungsbreite 
auf. So stellten die Forscher eine ganze Reihe 

pharmazeutisch wichtiger Biaryle völlig metallf-
rei her. Darunter befanden sich auch Wirkstoffe 
von Blockbuster-Präparaten mit mehr als einer 
Milliarde US-Dollar Jahresumsatz, wie zum Bei-
spiel Blutdrucksenker, Entzündungshemmer, 
Zytostatika, Schmerzmittel oder Wirkstoffe für 
neurodegenerative Erkrankungen.

Die Anmeldung neuer Schutzrechte unterliegt 
einer strengen hausinternen Evaluation und kon-
zentriert sich auf neue, biologisch aktive Natur-
stoffe und deren (bio-)synthetische Derivate so-
wie vielversprechende Targets für die Diagnose 
und Therapie von Infektionskrankheiten.

Catalysts containing heavy 
metals (blue circle) are used for 
the classical synthesis of biar-
yls (top). The novel metal-free 
photosplicing technology (bot-
tom) uses a sulfonamide linker, 
which breaks down to gaseous 
fragments when exposed to 
UV light.
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Besides original publications in peer-reviewed 
journals, intellectual property rights are an im-
portant performance parameter for research 
work at the HKI. Research teams from the main 
research fields of the HKI, natural product re-
search and infection biology, as well as tech-
nology-oriented groups contributed a number 
of inventions to the institute's IP portfolio in the 
period 2016/2017. Patents applied for by the HKI 
have led to a number of fruitful industrial cooper-
ations and form the basis for application-orient-
ed third-party funding projects.

Christian Hertweck and his team found evidence 
of a novel iron uptake system in the genome of 
the bacterium Paraburkholderia graminis. The re-
searchers isolated a ring-shaped molecule that 
belongs to the family of lipodepsipeptides and 
named it gramibactin because the bacteria that 
produce it are associated with the roots of sweet 
grasses – the Gramineae. Gramibactin fixes iron 
(III) ions with a very high affinity through two 
unusual N-nitrosohydroxylamine groups that 
protrude from the ring structure. This has not 
previously been observed in natural iron trans-
porter molecules and thus makes gramibactin 

the first representative of an entirely new class 
of siderophores. The researchers tested wheth-
er gramibactin can improve the iron supply of 
plants in the vicinity of which it occurs, using 
the production of chlorophyll as a read-out. It 
could be demonstrated that corn plants pro-
duced up to 50 % more chlorophyll on exposure 
to the gramibactin-iron complex. Current inves-
tigations are focused on the question whether 
Gramibactin might be a natural growth promoter 
in agriculture.

In the course of the preclinical development of 
the tuberculosis antibiotic BTZ-043 discovered 
at the Leibniz-HKI, it was noticed that a signif-
icant part of the active substance is reversibly 
reduced in vivo to an unknown metabolite M2. 
Detailed investigations by Florian Kloß' team into 
the nature of M2 led to the completely surpris-
ing discovery that it is a so-called Meisenheimer 
complex. Such compounds were previously only 
known from synthesis chemistry, but not from 
nature. M2 offers a promising starting point for 
the development of a next generation of potent, 
resistance-breaking tuberculosis agents with 
improved pharmacological properties.

Young corn plants were treated 
with iron-free gramibactin (four 
leaves on the left) and with 
an iron-gramibactin complex. 
The darker green colour of 
the four leaves on the right 
shows that the plants can use 
the iron from the complex for 
the increased synthesis of 
chlorophyll.
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In a synthesis study, Christian Hertweck and col-
leagues observed that certain ring-shaped mol-
ecules, so-called bis-arylsulfonamides, convert 
into a blue fluorescent substance when exposed 
to UV light. Analyses revealed that the product 
of this reaction is a biaryl. The coupling is highly 
selective for the geometrical configuration, re-
sulting in a high yield of a nearly pure reaction 
product, despite a multitude of theoretical com-
bination possibilities. The sulfonamide linker in 
combination with UV light fulfils the same func-
tion as heavy metal catalysts used up to now. 
Contamination of the product by traces of toxic 
metals can thus be avoided. In order to demon-
strate the transferability of this new reaction to 
a larger scale, the chemists have designed a 
suitable reactor, termed photosplicer. First in-
vestigations show a wide range of applications 
for this new photosplicing technology. The re-
searchers were able to synthesize a range of 
pharmaceutically important biaryls without the 
use of heavy metals. Among them were active 
ingredients of blockbuster drugs with more than 
1 billion USD annual turnover, such as antihyper-
tensive agents, anti-inflammatories, cytostatic 
agents, pain relievers or active ingredients for 
neurodegenerative diseases.

The application for new intellectual property 
rights is subject to strict in-house evaluation and 
focuses on new, biologically active natural sub-
stances and their (bio-)synthetic derivatives as 
well as promising targets for the diagnosis and 
therapy of infectious diseases.

Roth M, Peschel G, Bardl B, Perlet K, Martin K, 
Hoffmeier C, Steinacker M, Vollstädt S, 
Willing K, König GM, Bouhired S, Kehraus S, 
Schäberle TF, Schmitz A
Verfahren zur Gewinnung von Corallopyronin A
PCT/EP2017/051335
Priority date 2016-01-21

Kloß F, Schieferdecker S, Brakhage A, Wojtas P, 
Möllmann U, Dreisbach J, Miller M
New antimicrobial compounds, their use for the 
treatment of mammalian infections and a new 
metabolic mechanism
EP16190199
Priority date 2016-09-22

Kloß F, Wojtas P
New antimicrobial compounds and their use in 
the treatment of mammalian infections
EP17192338
Priority date 2017-09-21

Kiehntopf M, Schwerler D, Kaczmarek A, Horn U
Antibody for the specific detection of 
CAAP47/48 fragments
EP17197139
Priority date 2017-10-18

Kloß F, Neuwirth T, Haensch V, Hertweck C
Method for the metal-free preparation of a 
biaryl by a photosplicing reaction and their uses
EP17202739
Priority date 2017-11-21

Hertweck C, Ishida K, Hermenau R
Bacterial siderophore gramibactin
EP17207667
Priority date 2017-12-15

A model of the molecule
gramibactin.
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EXTERNAL FUNDING  
DRITTMITTEL

Participation in Research Networks |
Beteiligung an Netzwerken und
Verbundprojekten

EU

Opathy – From Omics to Patient: Improving 
Diagnostics of Pathogenic Yeasts
(Marie-Skłodowska-Curie Innovative Train-
ing Network (ITN))
Duration: 2015-2019
PI: Hube, Bernhard
Total funding: 238,000 €
Funding 2016/17: 159,000 €

QuantFung – Discovery of Streptomyce-
tes induced fungal secondary metabolite 
formation
(Marie Curie Initial Training Network (ITN))
Duration: 2013-2017
PI: Brakhage; Axel
Total funding: 238,000 €
Funding 2016/17: 107,000 €

Leibniz Association

KAIT: Kryostress - Anpassungsmechanis-
men der Zelle an Tiefsttemperaturen
(Leibniz Competition)
Duration: 2013-2017
PI: Kniemeyer; Olaf
Total funding: 154,500 €
Funding 2016/2017: 31,500 €

Leibniz ScienceCampus InfectoOptics: 
Combating infectious diseases with 
advanced optical methods
(Leibniz ScienceCampus)
Duration: 2015-2018
PIs: Brakhage, Axel (spokesperson); Figge, 
Marc Thilo; Horn, Uwe; Hube, Bernhard; 
Jacobsen, Ilse; Kurzai, Oliver
Total funding: 386,219 €
Funding 2016/2017: 223,600 €

MikrOMIC: Die Rolle von Mikroplastik als 
Träger mikrobieller Populationen im Öko- 
system Ostsee
(Leibniz Competition)
Duration: 2014-2017
PI: Hillmann; Falk
Total funding: 6,500 €
Funding 2016/17: 2,800 €

DFG

CRC 1127 ChemBioSys: Chemical Mediators 
in Complex Biosystems
(Collaborative Research Center)
Duration: 2014-2018
PIs: Hertweck, Christian (spokesperson); 
Brakhage, Axel; Nett, Markus; Guthke, Rein-
hard; Shelest, Ekaterina
Total funding: 1,397,000 €
Funding 2016/17: 709,700 €

CRC 1192 Immune-Mediated Glomerular 
Diseases
Duration: 2016-2019
PI: Zipfel, Peter
Total funding: 408,500 €
Funding 2016/17: 201,300 €

CRC 1278 PolyTarget - Polymer-based 
nanoparticle libraries for targeted anti-in-
flammatory strategies
PIs: Brakhage, Axel; Figge, Marc Thilo
Duration: 2017-2021
Total funding: 633,500 €
Funding 2016/17: 75,900 €

CRC/TR 124 FungiNet: Pathogenic fungi and 
their human host: Networks of Interaction
(Collaborative Research Center / Transregio)
Duration: 2013-2017
PIs: Brakhage, Axel (spokesperson), 
Figge, Marc Thilo Guthke, Reinhard Hube, 
Bernhard; Jacobsen, Ilse; Kniemeyer, Olaf; 
Shelest, Ekaterina; Skerka, Christine; Voigt, 
Kerstin; Zipfel Peter F.
Total funding: 3,114,000 €
Funding 2016/17: 1,216,300 €

GSC 214 JSMC: Jena School for Microbial 
Communication
(Graduate School of Excellence)
Duration: 2007-2017
PIs: Brakhage Axel (spokesperson); Beemel-
manns, Christine; Brock, Matthias; Figge, 
Marc Thilo; Guthke, Reinhard; Hertweck, 
Christian; Hillmann, Falk; Horn, Uwe; Hube, 
Bernhard; Jacobsen, Ilse; König, Rainer; 
Kurzai, Oliver; Lilienfeld-Toal, Marie; Nett, 
Markus; Saluz, Hans Peter; Shelest, Ekateri-
na; Stallforth, Pierre; Zipfel Peter F.
Total funding: 4,4323,000 €
Funding 2016/17: 988,500 € 

SPP 1580: Intracellular compartments as 
places of pathogen-host-interactions
(Priority Programme)
Duration: 2011-2017
PI: Hube; Bernhard
Total funding: 296,950 €
Funding 2016/17: 165,000 €

BMBF

Advanced UV for Life
(Zwanzig20 – Partnerschaft für Innovation)
Duration: 2014-2020
PI: Saluz Hans Peter
Total funding: 401,014 €
Funding 2016/17: 401,014 €

Cancer-SYS – Analyzing gene regulatory 
networks in neuro- ectodermal tumors
Duration: 2013-2016
PI: König, Rainer
Total funding: 227,000 €
Funding 2016/17: 81,000 €

CSCC: Integrated Research and Treatment 
Centers Center for Sepsis Control and Care
Duration: 2011-2020
PIs: Brakhage, Axel; Kurzai, Oliver; Kniemey-
er, Olaf; Jacobsen, Ilse; Hube, Bernhard; 
Zipfel, Peter F.
Total Funding: 1,621,000 €
Funding 2016/17: 260,300 €



HKI RESEARCH REPORT 2016 | 2017 147

EXASENS – POC-Sensorplattform für chro-
nisch-entzündliche Atemwegserkrankungen 
(EXASENS
Duration: 2015-2018
PI: Kniemeyer, Olaf
Total funding: 361,700 €
Funding 2016/17: 241,000 €

FunComPath: Fungal Commensal-to- 
Pathogenicity
(ERA-Net Infect-ERA)
Duration: 2015-2018
PI: Hube, Bernhard
Total funding: 264,000 €
Funding 2016/17: 177,000 €

InfectControl 2020: New antiinfection strate-
gies – Science • Society • Economy
(Zwanzig20 – Partnerschaft für Innovation)
Duration: 2014-2020
PIs: Brakhage, Axel (spokesperson); Kurzai, 
Oliver; Nett, Markus; Kniemeyer, Olaf; Guthke, 
Reinhard; Hertweck, Christian; Kloß, Florian
Total funding: 4,876,000 €
Funding 2016/17: 2,198,500 €

InfectoGnostics Research Campus
Duration: 2015-2020
PIs: Jacobsen, Ilse
Total funding: 590,500 € 
Funding 2016/17: 248,200 €

LRC: Leibniz Research Cluster Bio/synthetic 
multifunctional micro production units – 
novel ways of compound development
(Strategy Process Biotechnology 2020+)
Duration: 2015-2020
PIs: Brakhage, Axel (spokesperson); Valiante, 
Vito
Total funding: 1,502,000 €
Funding 2016/17: 694,000 €

SPICE III – Einfluss von Meeresver-
schmutzung auf Biodiversität und den 
Lebensunterhalt von Küstenbewohnern
(Wissenschaftlich-Technische Zusam-
menarbeit mit Indonesien)
Duration: 2012-2016
PI: Saluz, Hans Peter
Total funding: 297,000 €
Funding 2016/17: 5,900 €

BMG/RKI

NRZMyk: National Reference Center for 
Invasive Mycoses 
Duration: 2014-2019
PIs: Kurzai, Oliver; von Lilienfeld-Toal, Marie; 
Voigt, Kerstin
Total funding: 474,000 €
Funding 2016/17: 78,000 €

Free State of Thuringia

AutoScreen: Plattform für die multiparame-
trische Datenerfassung und -analyse in der 
tropfenbasierten Mikrofluidik zur Entwick-
lung von Ultrahochdurchsatz-Screening-An-
wendungen für die Biotech-Industrie
(Thuringian Directive on the Promotion of 
Research, Technology and Innovation)
Duration: 2017-2020
PIs: Figge, Marc Thilo; Roth, Martin
Total funding: 335,600 €
Funding 2016/17: 26,000 €

DropCode: Microfluidic platform technology 
for ultra-high throughput screening of 
novel antimicrobial compounds from micro- 
organisms
(Thüringen GreenTech)
Duration: 2014-2016
PIs: Figge, Marc Thilo; Roth, Martin
Total funding: 195,000 €
Funding 2016/17: 100,500 €

DZIF

BTZ043 a novel TB drug
Duration: 2015-2016
PI: Voigt, Kerstin
Total funding: 36,000 €
Funding 2016/17: 18,000 €

Innovative mikrobielle Quellen für neue 
Antiinfektiva
Duration: 2016-2018
PIs: Roth, Martin
Total funding: 197,100 €
Funding 2016/17: 131,400 €

Vorbereitung und Durchführung von Phase- 
I-Studien mit dem Antituberkulotikum 
BTZ043
Duration: 2017-2020
PI: Kloss, Florian
Total funding: 117.149,00 €
Funding 2016/17: 78,871 €

Leibniz Research Alliances

Bioactive Compounds and Biotechnology

Health Technologies

Infections’21: Transmission Control of Infec-
tions in the 21th Century

Individual Projects | Einzelvorhaben

EU

FUNBIT – Imaging Mass Spectrometry of 
Fungal-Bacterial Interplay
(Marie Sklodowska-Curie Actions - Individual 
Fellowships (IF))
Duration: 2016-2018
PI: García-Altares Pérez, María
Total funding: 171,500 €
Funding 2016/17: 145,800 €

BMBF

Gene silencing in human pathogenic 
zygomycetes
(Collaboration with Hungary) 
Duration: 2014-2016
PI: Voigt, Kerstin
Total funding: 16,500 €
Funding 2016/17: 9,200 €

Zygonet – Etablierung eines europäischen 
Forschungsnetzwerks über humanpatho- 
gene Zygomyceten (ERA-Fellowship)
Duration: 2016
PI: Voigt, Kerstin
Total funding: 11,810 €
Funding 2016/17: 11,810 €
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EXSPHINGO – Erschließung und Totalsyn-
these von neuartigen mikrobiellen Sphingo-
lipid-artigen Signalmolekulen
(Research Grant)
Duration: 2016-2019
PI: Beemelmanns, Christine
Total funding: 352,800 €
Funding 2016/17: 124,000 €

Gottfried Wilhelm Leibniz Prize
PI: Hertweck, Christian
Total funding: 3,000,000 €
MorphPath: The Role of morphogenesis in 
the pathogenesis of systemic candidiasis
(Research Grant)
Duration: 2013-2016
PI: Jacobsen, Ilse
Total funding: 192,000 €
Funding 2016/17: 61,000 €

Novel molecular mechanismsof iron sensing 
and homeostasis in filamentous fungi
(D-A-CH Lead Agency Action)
Duration: 2014-2017
PIs: Brakhage, Axel, Hortschansky, Peter
Total funding: 366,000 €
Funding 2016/17: 201,000 €

Polyphasic taxonomic revision of 
Mucoraceae
(Research Grant)
Duration: 2014-2016
PI: Walther, Grit
Total funding: 159,000 €
Funding 2016/17: 105,700 €

Reduktion mikrobieller Adhäsion
(Research Grant)
Duration: 2016-2018
PI: Brakhage, Axel
Total funding: 208,300 €
Funding 2016/17: 138,800 €

SMABI – Sekundärmetabolite in 
Amöben-Bakterien Interaktionen
(Research Grant)
Duration: 2017-2020
PI: Stallforth, Pierre
Total funding: 200,600 €
Funding 2016/17: 27,900 €

12. VAAM Fachgruppentagung „Molekularbi-
ologie der Pilze“
(International scientific meeting)
Duration: 2017
PI: Hillmann, Falk; Valiante, Vito
Total funding: 2,600 €
Funding 2017: 2,600 €

Leibniz Association

A Molecular Targeting Approach to Combat 
Human Pathogenic Fungi
(Leibniz Competition)
Duration: 2017-2020
PI: Hertweck, Christian
Total funding: 748,000 €
Funding 2016/17: 234,000 €

Free State of Thuringia (with means of the 
European Social Fund and the European 
Regional Development Fund):

Free State of Thuringia / 
European Social Fund

Miqwi – Mikrobielle Interaktionen als Quelle 
für neue antiinfektive Wirkstoffe
(Researcher Groups)
Duration 2016-208
PI: Hillmann, Falk
Total funding: 623,000 €
Funding 2016/17: 415,300 €

PiDOMICS – Pilzinfektionen: neue Verfahren 
zur Diagnose und zum Therapiemonitoring 
mit Hilfe von OMICS-Technologien und 
Bioinformatik
(Researcher Groups)
Duration 2017-2019
PI: Linde, Jörg
Total funding: 698,200 €
Funding 2016/17: 218,000 €

DFG

AfuInf - Proteom-und Polysaccharid-
om-Analysen der initialen Infektionsphase 
von Aspergillus fumigatus
(Research Grant with Agence Nationale de la 
Recherche / The French National Research 
Agency)
Duration: 2016-2018
PI: Brakhage, Axel
Total funding: 311,000 €
Funding 2016/17: 51,800 €

CO2 Adaption in Candida glabrata and its role 
in host-pathogen interaction
(Research Grant)
Duration: 2013-2017
PI: Kurzai, Oliver
Total funding: 187,500 
Funding 2016/17: 93,500 €

Deciphering the substrate specificity code 
of basidiomycete peptide synthetases
(Research Grant)
Duration: 2014-2017
PI: Hoffmeister, Dirk
Total funding: 187,600 €
Funding 2016/17: 117,600 €

Die Bedeutung reduktiver Enzyme zur 
Abwehr gegen die oxidative lnaktivierung 
primarer Stoffwechselwege in Aspergillus 
fumigatus
(Research Grant)
Duration: 2016-2018
PI: Hillmann, Falk
Total funding: 204,000 €
Funding 2016/17: 110,500 €

Die Faktor H-vermittelte Komplement- 
evasion des Malariaparasiten Plasmodium 
falciparum
(Research Grant)
Duration: 2016-2018
PI: Skerka, Christine
Total funding: 215,600 €
Funding 2016/17: 24,000 €
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Free State of Thuringia / European 
Regional Development Fund

BioChrom – Bioanalytische Methodenplatt-
form zur pharmazeutischen Entwicklung 
antibiotischer Wirkstoffe
(Thuringian Directive on the Promotion of 
Research)
Duration: 2017
PI: Kloß, Florian
Total funding: 99,500 €
Funding 2016/17: 99,500 €

Chip-to-World – System für die Entwicklung 
und miniaturisierte Bioprozessentwicklung 
neuer Naturstoffe - 
(Thuringian Directive on the Promotion of 
Research)
Duration: 2016-2017
PI: Roth, Martin
Total funding: 492,000 €
Funding 2016/17: 492,000 €

FermDown – Integrierte Bioprozessentwick-
lung neuer Fermentations- und Produktrei-
nigungsverfahren (Downstream Processing) 
von Naturstoffen
(Thuringian Directive on the Promotion of 
Research)
Duration: 2016-2017
PI: Horn, Uwe
Total funding: 526,700 €
Funding 2016/17: 526,700 €

MACWiP – Massenspektrometrische 
Charakterisierung der Wirt-Pilzpathogen 
Interaktion
(Thuringian Directive on the Promotion of 
Research)
Duration: 2016-2017
PI: Kniemeyer, Olaf
Total funding: 699,700 €
Funding 2016/17: 699,700 €

VITERAKT – Visualisierung von mikrobiellen 
Interaktionen und Infektionsmechanismen
(Thuringian Directive on the Promotion of 
Research)
Duration: 2016-2017
PI: Hillmann, Falk; Stallforth, Pierre
Total funding: 693,500 €
Funding 2016/17: 693,500 €

Other sources

Aventis Foundation
The Roles of Eukaryotic Polyketides in 
Interspecies Interactions of Dictyostelium 
discoideum
Duration: 2015-2017
PI: Stallforth, Pierre
Total funding: 49,000 €
Funding 2016/17: 42,000 €

Daimler and Benz Foundation
A Pipeline for Biosynthetic Engineering of 
Antibiotic Peptides
(Postdoc Fellowship)
Duration: 2016-2018
PI: Kries, Hajo
Total funding: 40,000 €
Funding 2016/17: 36,700 €

Deciphering the Chemical Communication 
Code in Symbiotic Eukaryote-Prokaryote 
Interactions
(Postdoc Fellowship)
Duration: 2014-2016
PI: Stallforth, Pierre
Total funding: 40,000 €
Funding 2016: 1,700 €

Exploring the Chemical Potential of 
Termite-associated Bacteria
(Postdoc Fellowship)
Duration: 2014-2016
PI: Beemelmanns, Christine
Total funding: 40,000 €
Funding 2016: 1,700 €

Deutscher Akademischer Austauschdienst
Graduate School Scholarship Programme
Duration: 2016-2017
PI: Zipfel, Peter
Total funding: 4 PhD fellowships

Deutsche Jose Carreras-Leukämiestiftung
Respiratory viruses in patients after alloge-
neic stem cell transplantation
Duration: 2015-2016
PI: von Lilienfeld-Toal, Marie
Total funding: 15,000 €
Funding 2016: 10,000 €

Dr. Illing-Stiftung
Bioaktive Naturstoffe in Amöben-Bakterien 
Interaktionen
Duration: 2016-2018
PI: Stallforth, Pierre
Total funding: 10,000 €
Funding 2016/17: 8,000 € 

Humboldt Foundation
Capes Humboldt Research Fellowship for 
Postdoctoral Researchers
Duration: 2016-2017
PI: Pacheco Fill, Taicia
Total funding: 37,400 €
Funding 2016/17: 37,400 €

Humboldt Research Fellowship for
Postdoctoral Researchers
Duration: 2016-2018
PI: Dunbar, Kyle
Total funding: 82,800 €
Funding 2016/17: 65,600 € 

Fonds der chemischen Industrie
Support for workshop
Duration: 2016
PI: Beemelmanns, Christine; Stallforth, 
Pierre
Total funding: 5,000 €
Funding 2016: 5,000 €
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PEER REVIEWED ARTICLES
ORIGINALARBEITEN

Department Biomolecular Chemistry

Barnes EC, Jumpathong J, Lumyong S, 
Voigt K, Hertweck C (2016) Daldionin, an 
unprecedented binaphthyl derivative, and 
diverse polyketide congeners from a fungal 
orchid endophyte. Chemistry 22(13), 4551-
4555.

Chankhamjon P, Tsunematsu Y, Ishida-Ito 
M, Sasa Y, Meyer F, Boettger-Schmidt D, 
Urbansky B, Menzel KD, Scherlach K, Wata-
nabe K, Hertweck C (2016) Regioselective 
dichlorination of a non-activated aliphatic 
carbon atom and phenolic bismethylation by 
a multifunctional fungal flavoenzyme. 
Angew Chem Int Ed 55(39), 11955-11959.

Chizzali C, Gusberti M, Schouten HJ, Gessler 
C, Broggini GA (2016) Cisgenic Rvi6 scab-re-
sistant apple lines show no differences in 
Rvi6 transcription when compared with 
conventionally bred cultivars. Planta 243(3), 
635-644.

De Felice A, Di Lorenzo F, Scherlach K, Ross 
C, Silipo A, Hertweck C, Molinaro A (2016) 
Structural investigation of the lipopolysac-
charide O-chain isolated from Burkholderia 
fungorum strain DSM 17061. Carbohydr Res 
433, 31-35.

De Felice A, Silipo A, Scherlach K, Ross C, 
Hertweck C, Molinaro A (2016) Structural 
and conformational study of the O-antigenic 
portion of the Lipopolysaccharide isolated 
from Burkholderia gladioli pv. cocovenenans. 
Eur J Org Chem 4, 748-755.

Dolatabadi S, Scherlach K, Figge M, Hert-
weck C, Dijksterhuis J, Menken SB, de Hoog 
GS (2016) Food preparation with muco-
ralean fungi: A potential biosafety issue? 
Fungal Biol 120(3), 393-401.

Franke J, Hertweck C (2016) Biomimetic 
thioesters as probes for enzymatic assem-
bly lines: Synthesis, applications, and chal-
lenges. Cell Chem Biol 23(10), 1179-1192.

Geib E, Gressler M, Viediernikova I, Hillmann 
F, Jacobsen ID, Nietzsche S, Hertweck C, 

Brock M (2016) A non-canonical melanin 
biosynthesis pathway protects Aspergillus 
terreus conidia from environmental stress. 
Cell Chem Biol 23(5), 587-597.

Guo H, Kreuzenbeck NB, Otani S, Garcia-Al-
tares M, Dahse HM, Weigel C, Aanen DK, 
Hertweck C, Poulsen M, Beemelmanns 
C (2016) Pseudoxylallemycins A-F, cyclic 
tetrapeptides with rare allenyl modifications 
isolated from Pseudoxylaria sp. X802: A com-
petitor of fungus-growing termite cultivars. 
Org Lett 18, 3338-3341.

Heine D, Sundaram S, Beudert M, Martin K, 
Hertweck C (2016) A widespread bacterial 
phenazine forms conjugates with biogenic 
thiols and crosslinks proteins. Chem Sci 7, 
4848-4855.

Horn F, Linde J, Mattern DJ, Walther G, 
Guthke R, Scherlach K, Martin K, Brakhage 
AA, Petzke L, Valiante V (2016) Draft genome 
sequences of fungus Aspergillus calidoustus. 
Genome Announc 4(2), e00102-16.

Kröber A, Scherlach K, Hortschansky P, 
Shelest E, Staib P, Kniemeyer O, Brakhage 
AA (2016) HapX mediates iron homeostasis 
in the pathogenic dermatophyte Arthroderma 
benhamiae but is dispensable for virulence. 
PLOS One 11(3), e0150701.

Kumpfmüller J, Methling K, Fang L, Pfeifer 
BA, Lalk M, Schweder T (2016) Production 
of the polyketide 6-deoxyerythronolide B in 
the heterologous host Bacillus subtilis. Appl 
Microbiol Biotechnol 100(3), 1209-1220.

Richter ME, Neugebauer S, Engelmann 
F, Hagel S, Ludewig K, La Rosée P, Sayer 
HG, Hochhaus A, von Lilienfeld-Toal M, 
Bretschneider T, Pausch C, Engel C, Brunk-
horst FM, Kiehntopf M (2016) Biomarker 
candidates for the detection of an infectious 
etiology of febrile neutropenia. Infection 
44(2), 175-186.

Schaible AM, Filosa R, Krauth V, Temml 
V, Pace S, Garscha U, Liening S, Weinigel 
C, Rummler S, Schieferdecker S, Nett M, 
Peduto A, Collarile S, Scuotto M, Roviezzo 

F, Spaziano G, de Rosa M, Stuppner H, 
Schuster D, D‘Agostino B, Werz O (2016) The 
5-lipoxygenase inhibitor RF-22c potently 
suppresses leukotriene biosynthesis in 
cellulo and blocks bronchoconstriction and 
inflammation in vivo. Biochem Pharmacol 
112, 60-71.

Sun Y, Meng Z, Chen P, Zhang D, Baunach 
M, Hertweck C, Li A (2016) A concise total 
synthesis of sespenine, a structurally unusu-
al indole terpenoid from Streptomyces. Org 
Chem Front 3, 368-374.

Ueberschaar N, Heine D, Hertweck C (2016) 
Zinc(II)-assisted aryl-Finkelstein-reaction 
for the synthesis of aryl iodides. Synlett 27, 
1794-1797.

Ueberschaar N, Meyer F, Dahse HM, 
Hertweck C (2016) Bipiperidine conjugates 
as soluble sugar surrogates in DNA-inter-
calating antiproliferative polyketides. Chem 
Commun (Camb) 52(27), 4894-4897.

Walther E, Boldt S, Kage H, Lauterbach T, 
Martin K, Roth M, Hertweck C, Sauerbrei A, 
Schmidtke M, Nett M (2016) Zincophorin – 
biosynthesis in Streptomyces griseus and an-
tibiotic properties. GMS Infect Dis 4, doc08.

Wick J, Heine D, Lackner G, Misiek M, Tauber 
J, Jagusch H, Hertweck C, Hoffmeister D 
(2016) A fivefold parallelized biosynthetic 
process secures chlorination of Armillaria 
mellea (honey mushroom) toxins. Appl Envi-
ron Microbiol 82, 1196-1204.

Aiyar P, Schaeme D, García-Altares M, Car-
rasco Flores D, Dathe H, Hertweck C, Sasso 
S, Mittag M (2017) Antagonistic bacteria 
disrupt calcium homeostasis and immobilize 
algal cells. Nat Commun 8(1), 1756.

Baldeweg F, Kage H, Schieferdecker S, Allen 
C, Hoffmeister D, Nett M (2017) Structure of 
ralsolamycin, the inter-kingdom morphogen 
of the crop plant pathogen Ralstonia sola-
nacearum GMI1000. Org Lett 19, 4868-4871.

Brandt P, García-Altares M, Nett M, Hert-
weck C, Hoffmeister D (2017) Induced 
chemical defense of a mushroom by a dou-
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ble-bond-shifting polyene synthase. Angew 
Chem Int Ed 56(21), 5937-5941.

Flórez LV, Scherlach K, Gaube P, Ross C, 
Sitte E, Hermes C, Rodrigues A, Hertweck C, 
Kaltenpoth M (2017) Antibiotic-producing 
symbionts dynamically transition between 
plant pathogenicity and insect-defensive 
mutualism. Nat Commun 8, 15172.

Guljamow A, Kreische M, Ishida K, Liaimer A, 
Altermark B, Bähr L, Hertweck C, Ehwald R, 
Dittmann E (2017) High-density cultivation 
of terrestrial Nostoc strains leads to repro-
gramming of secondary metabolome. Appl 
Environ Microbiol 83(23), e01510-17.

Kloss F, Krchnak V, Krchnakova A, Schiefer- 
decker S, Dreisbach J, Krone V, Möllmann 
U, Hoelscher M, Miller MJ (2017) In vivo 
dearomatization of the potent antituber-
culosis agent BTZ043 via Meisenheimer 
complex formation. Angew Chem Int Ed 56(8), 
2187-2191.

Kugel S, Baunach M, Baer P, Ishida-Ito M, 
Sundaram S, Xu Z, Groll M, Hertweck C 
(2017) Cryptic indole hydroxylation by a 
non-canonical terpenoid cyclase parallels 
bacterial xenobiotic detoxification. Nat Com-
mun 8, 15804.

Marion A, Groll M, Scharf DH, Scherlach K, 
Glaser M, Sievers H, Schuster M, Hertweck 
C, Brakhage AA, Antes I, Huber EM (2017) 
Gliotoxin biosynthesis: Structure, mecha-
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rides promote the site specific generation 
of reactive oxygen species. J Ind Microbiol 
Biotechnol 44, 329-338.

Associated Group 
Synthetic Microbiology

Braga D, Hoffmeister D, Nett M (2016) 
A non-canonical peptide synthetase 
adenylates 3-methyl-2-oxovaleric acid for 
auriculamide biosynthesis. Beilstein J Org 
Chem 12, 2766-2770.

Brandenburger E, Braga D, Kombrink A, 
Lackner G, Gressler J, Künzler M, Hoff-
meister D (2016) Multi-genome analysis 
identifies functional and phylogenetic di-
versity of basidiomycete adenylate-forming 
reductases. Fungal Genet Biol 22, S1087-
1845(16)30080-9.

Braga D, Lackner G (2017) One ring to fight 
them all: The sulfazecin story. Cell Chem Biol 
24(1), 1-2.

Lackner G, Peters EE, Helfrich EJN, Piel J 
(2017) Insights into the lifestyle of uncul-
tured bacterial natural product factories 
associated with marine sponges. Proc Natl 
Acad Sci U S A 114(3), E347-E356.
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REVIEWS, MONOGRAPHS, BOOK CHAPTERS
ÜBERSICHTSARBEITEN, MONOGRAPHIEN, 
SAMMELWERKE

Department Biomolecular Chemistry

Barnes EC, Kumar R, Davis RA (2016) The 
use of isolated natural products as scaffolds 
for the generation of chemically diverse 
screening libraries for drug discovery. Nat 
Prod Rep 33(3), 372-381.

Kostic M, Crews CM, Hertweck C, Shokat K, 
Suga H (2016) Cell chemical biology: Home 
of exciting chemical biology. Cell Chem Biol 
23(1), 1-2.

Kostic M, Crews CM, Hertweck C, Shokat K, 
Suga H (2016) Voices of chemical biology: 
Charting the next decade. Cell Chem Biol 
23(2), 199.

Kostic M, Crews CM, Hertweck C, Shokat K, 
Suga H (2016) Our advisors, our ambassa-
dors, our editorial board members. Cell Chem 
Biol 23(3), 311-312.

Kostic M, Crews CM, Hertweck C, Shokat K, 
Suga H (2016) From powerful review articles 
to research breakthroughs. Cell Chem Biol 
23(8), 883-884.

Sundaram S, Hertweck C (2016) On-line en-
zymatic tailoring of polyketides and peptides 
in thiotemplate systems. Curr Opin Chem Biol 
31, 82-94.

Brandenburger E, Gressler M, Leonhardt R, 
Lackner G, Habel A, Hertweck C, Brock M, 
Hoffmeister D (2017) A highly conserved 
basidiomycete peptide synthetase produces 
a trimeric hydroxamate siderophore. Appl 
Environ Microbiol 83(21), e01478-17.

Dunbar KL, Scharf DH, Litomska A, Hert-
weck C (2017) Enzymatic carbon-sulfur 
bond formation in natural product biosynthe-
sis. Chem Rev 117(8), 5521-5577.

Molloy EM, Hertweck C (2017) Antimicrobial 
discovery inspired by ecological interactions. 
Curr Opin Microbiol 39, 121-127.

Department Infection Biology

Becker T, Pasteels J, Weigel C, Dahse HM, 
Voigt K, Boland W (2017) A tale of four 

kingdoms - isoxazolin-5-one- and 3-nitropro-
panoic acid-derived natural products. Natural 
Product Reports 34(4), 343-360.

Department Microbial Pathogenicity 
Mechanisms

Allert S, Brunke S, Hube B (2016) In vivo 
transcriptional profiling of human pathogen-
ic fungi during infection: reflecting the real 
life? PLoS Pathog 12(4), e1005471.

Brunke S, Mogavero S, Kasper L, Hube B 
(2016) Virulence factors in fungal pathogens 
of man. Current Opinion in Microbiology 32, 
89-95.

Krappmann S, Meyer V, Hube B, Kämper J 
(2016) Interdisziplinäres Forum zu Virulenz-
mechanismen phyto- und humanpathogener 
Pilze. In: BIOspektrum IFO-Fun 2016: Interdis-
ciplinary forum on virulence mechanisms of 
phyto- and human-pathogenic fungi, Erlan-
gen, 10/05/2016-10/07/2016, Springer-Ver-
lag GmbH, Heidelberg, 7-2016, 742.

Wilson D, Naglik JR, Hube B (2016) The 
missing link between Candida albicans hy-
phal morphogenesis and host cell damage. 
PLOS Pathog 12(10), e1005867.

Jacobsen ID, Hube B (2017) Candida albicans 
morphology: still in focus. Expert Rev Anti 
Infect Ther 15(4), 327-330.

Köhler JR, Hube B, Puccia R, Casadevall A, 
Perfect JR (2017) Fungi that infect humans. 
Microbiol Spectr 5(3), FUNK-0014-2016.

Naglik JR, König A, Hube B, Gaffen SL (2017) 
Candida albicans-epithelial interactions and 
induction of mucosal innate immunity. Curr 
Opin Microbiol 40, 104-112.

Wolf T, Kämmer P, Brunke S, Linde J (2017) 
Two's company: studying interspecies 
relationships with dual RNA-seq. Curr Opin 
Microbiol 42, 7-12.

Yu Y, Hube B, Kämper J, Meyer V, Krap-
pmann S (2017) When green and red 
mycology meet: Impressions from an inter-
disciplinary forum on virulence mechanisms 

of phyto- and human-pathogenic fungi. 
Virulence 8(7), 1435-1444.

Department Molecular and Applied 
Microbiology

Fischer J, Schroeckh V, Brakhage AA (2016) 
Awakening of fungal secondary metabolite 
gene clusters. In: Schmoll M, Dattenböck C 
(Eds.) Gene expression systems in fungi: Ad-
vancements and applications. (Part II), 253-
273. DOI: 10.1007/978-3-319-27951-0_11.

Meyer V, Andersen MR, Brakhage AA, Braus 
GH, Caddick MX, Cairns TC, de Vries RP, 
Haarmann T, Hansen K, Hertz-Fowler C, 
Krappmann S, Mortensen UH, Penalva MA, 
Ram AFG, Head RM (2016) Current chal-
lenges of research on filamentous fungi in 
relation to human welfare and a sustainable 
bio-economy: A white paper. Fungal Biology 
and Biotechnology 3, 6.

Scharf DH, Brakhage AA, Mukherjee PK 
(2016) Gliotoxin- bane or boon? Environ 
Microbiol 18(4), 1096-1109.

Voigt K, Wolf T, Ochsenreiter K, Nagy G, 
Kaerger K, Shelest E, Papp T (2016) Chapter 
15: Genetic and metabolic aspects of 
primary and secondary metabolism of the 
Zygomycetes. In: Hoffmeister D (Ed.) The 
Mycota, Volume III: Biochemistry and Mo-
lecular Biology, Third Edition. 361-385. DOI: 
10.1007/978-3-319-27790-5

Becker T, Pasteels J, Weigel C, Dahse HM, 
Voigt K, Boland W (2017) A tale of four 
kingdoms - isoxazolin-5-one- and 3-nitropro-
panoic acid-derived natural products. Natural 
Product Reports 34(4), 343-360.

Dunbar KL, Scharf DH, Litomska A, Her-
tweck C (2017) Enzymatic carbon-sulfur 
bond formation in natural product biosynthe-
sis. Chem Rev 117(8), 5521-5577.

Luckas B, Krüger T, Röder K (2017) Chapter 
15: Phycotoxins and food safety. In: Schrenk 
D, Cartus A (Eds.) Contaminants and Resi-
dues in Food. 2nd edition. 337-378. Elsevier, 
Woodhead Publishing. ISBN: 978-0-08-
100674., 337-378.
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Department Cell and Molecular Biology

Hänel F, Saluz HP (2016) Chlamydiacae: 
Polymorphic membrane proteins make the 
difference. Virulence 7(1), 3-4. 

Research Group 
Fungal Septomics

Polke M, Leonhardt I, Kurzai O, Jacobsen ID 
(2017) Farnesol signalling in Candida albicans 
– more than just communication. Crit Rev 
Microbiol 44(2), 230-243.

Research Group Microbial Immunology

Jacobsen ID, Hube B (2017) Candida albicans 
morphology: Still in focus. Expert Rev Anti 
Infect Ther 15(4), 327-330.

Niemiec MJ, Kapitan M, Polke M, Jacobsen 
ID (2017) Commensal to pathogen transition 
of Candida albicans. In: Encyclopedia of 
Microbiology (Fourth Edition). Reference 
Module in Life Sciences, Elsevier, 696-713.

Polke M, Jacobsen ID (2017) Quorum sens-
ing by farnesol revisited. Curr Genet 63(5), 
791-797.

Polke M, Leonhardt I, Kurzai O, Jacobsen ID 
(2017) Farnesol signalling in Candida albicans 
– more than just communication. Crit Rev 
Microbiol 44(2), 230-243.

Research Group Systems Biology 
and Bioinformatics

Durmus S, Cakir T, Guthke R (2016) Compu-
tational systems biology of pathogen-host 
interactions Front Microbiol 7, 21.

Shelest E, Wingender E (2016) Systems 
biology of transcription regulation Front 
Genet 7, 124.

Voigt K, Wolf T, Ochsenreiter K, Nagy G, 
Kaerger K, Shelest E, Papp T (2016) Chapter 
15: Genetic and metabolic aspects of 
primary and secondary metabolism of the 
Zygomycetes. In: Hoffmeister D (Ed.) The 
Mycota, Volume III: Biochemistry and Mo-
lecular Biology, Third Edition. 361-385. DOI: 
10.1007/978-3-319-27790-5.

Christ B, Dahmen U, Herrmann KH, König 
M, Reichenbach JR, Ricken T, Schleicher J, 
Ole Schwen L, Vlaic S, Waschinsky N (2017) 
Computational modeling in liver surgery. 
Front Physiol 8, 906.

Independent Junior Research Group 
Biobricks of Microbial Natural Product 
Syntheses

Macheleidt J, Mattern DJ, Fischer J, Netzker 
T, Weber J, Schroeckh V, Valiante V, 
Brakhage AA (2016) Regulation and role of 
fungal secondary metabolites. Annu Rev 
Genet 50, 371-392.

Valiante V (2017) The cell wall integrity 
signaling pathway and its involvement in 
secondary metabolite production. Journal of 
Fungi 3(4), 68.

Independent Junior Research Group 
Chemical Biology of Microbe-Host 
Interactions

Beemelmanns C, Guo H, Rischer M, Poulsen 
M (2016) Natural products from microbes 
associated with insects. Beilstein J Org Chem 
12, 314-327.

Rischer M, Neumann R, Domey S (2016) 
DNA extraction from fungi environmen-
tal field samples. Promega Corporation 
(tpub_166.), https://www.promega.de/
resources/pubhub/dna-extraction-from- 
fungi-environmental-field-samples.

Benndorf R, Leichnitz D, Rischer M, 
Beemelmanns C (2017) Wie sich Bakterien 
schützen. Nachrichten aus der Chemie 65(1), 
21-25.

Leichnitz D, Raguž L, Beemelmanns C 
(2017) Total synthesis and functional analy-
sis of microbial signalling molecules. Chem 
Soc Rev 46, 6330-6344.

Rischer M, Leichniz D, Beemelmanns C 
(2017) Bakterien-induzierte Morphogenese 
mariner Eukaryoten. BIOspektrum 6(2017), 
634-637.

Independent Junior Research Group 
Evolution of Microbial Interactions

Novohradska S, Ferling I, Hillmann F (2017) 
Exploring virulence determinants of filamen-
tous fungal pathogens through interactions 
with soil amoebae. Front Cell Infect Microbiol 
7, 497.

Independent Junior Research Group 
Secondary Metabolism of Predatory 
Bacteria

Korp J, Vela Gurovic MS, Nett M (2016) 
Antibiotics from predatory bacteria. Beilstein 
J Org Chem 12, 594-607.

Kurth C, Kage H, Nett M (2016) Sidero-
phores as molecular tools in medical and 
environmental applications. Org Biomol 
Chem 14(35), 8212-8227.

Independent Group Infections 
in Hematology / Oncology

Rachow T, Dornaus S, Sayer HG, Hermann B, 
Hochhaus A, von Lilienfeld-Toal M (2016) 
Case report: False positive elevated serum- 
galactomannan levels after autologous 
hematopoietic stem cell transplantation 
caused by oral nutritional supplements. Clin 
Case Rep 4(5), 505-508.

Associated Group Network Modeling

Plaimas K, König R (2016) Chapter 13: Iden-
tifying antimalarial drug targets by cellular 
network analysis In: Rodriguez-Morales AJ 
(Ed.): Current topics in malaria. 267-283. 
Intechopen Limited, DOI: 10.5772/61868, 
http://dx.doi.org/10.5772/65432.

Saraiva J, Oswald M, Biering A, Assmann C, 
Klassert T, Blaess M, Czakai K, Claus R, Löf-
fler J, Slevogt H, König R (2016) Integrating 
classifiers across datasets improves consis-
tency of biomarker predictions in sepsis. In: 
Proceedings of the 6th IFAC Conference on 
Foundations of Systems Biology in Engineer-
ing 6th IFAC Conference on Foundations 
of Systems Biology in Engineering Elsevier 
ScienceDirect, 95-102.

Markowsky P, Reith S, Zuber TE, König R, 
Rohr K, Schnörr C (2017) Segmentation of 
cell structures using model-based set cov-
ering with iterative reweighting. IEEE 14th 
International Symposium on Biomedical 
Imaging, DOI: 10.1109/ISBI.2017.7950545.

Associated Group Pharmaceutical 
Microbiology

Brandenburger E, Gressler M, Leonhardt R, 
Lackner G, Habel A, Hertweck C, Brock M, 
Hoffmeister D (2017) A highly conserved 
basidiomycete peptide synthetase produces 
a trimeric hydroxamate siderophore. Appl 
Environ Microbiol 83(21), e01478-17.



170

MEMBERSHIPS IN EDITORIAL BOARDS
MITGLIEDSCHAFTEN IN EDITORIAL BOARDS

Beemelmanns, Christine 
Frontiers in Microbiology

Brakhage, Axel A. 
Applied and Environmental Microbiology 
Applied Microbial Biotechnology 
Current Genetics 
eLife 
Frontiers in Microbiology 
Molecular Microbiology

Brunke, Sascha 
Frontiers in Microbiology

Figge, Marc Thilo 
Advances in Bioinformatics 
Computational and Mathematical Methods 
  in Medicine 
Cytometry A 
FIAS Interdisciplinary Science Series 
Frontiers in Medicine 
Frontiers in Microbioloby 
Frontiers in Physics 
Frontiers in Public Health

Gore, Sagar 
Frontiers in Genetics 

Heinekamp, Thorsten 
Applied and Environmental Microbiology

Hertweck, Christian 
Bioorganic Chemistry 
ChemBioChem 
Chemistry and Biology 
Organic and Biomolecular Chemistry 
The Journal of Antibiotics

Hoffmeister, Dirk 
Applied and Environmental Microbiology 
Fungal Diversity

Horn, Uwe 
Microbiological Research

Hube, Bernhard 
BMC Microbiology 
Cellular Microbiology 
Current Medical Mycology 
Current Opinion in Microbiology 
FEMS Yeast Research 
Frontiers in Microbiology 

mBio 
Microbiology 
Pathogens 
Virulence

Jacobsen, Ilse 
Frontiers in Microbiology 
Medical Mycology Case Reports 
PLOS One 
Scientific Reports

Kniemeyer, Olaf 
Archives of Microbiology 
Frontiers in Microbiology 
PLOS One

Kurzai, Oliver 
Frontiers in Microbiology 
International Journal of Medical Microbiology 
Medical Mycology Case Reports

Linde, Jörg 
Frontiers in Genetics 
Frontiers in Microbiology

Nett, Markus 
Archives of Microbiology

Panagiotou, Gianni 
Computational and Structural Biotechnology Journal

Shelest, Ekaterina 
Frontiers in Genetics

Skerka, Christine 
Frontiers in Immunology

Valiante, Vito 
Frontiers in Microbiology 
Fungal Biology

Voigt, Kerstin 
Acta Biologica Szegediensis 
Journal of Basic Microbiology 
MycoKeys

Wolf, Thomas 
Frontiers in Genetics

Zipfel, Peter F. 
Frontiers in Innate Immunity 
Molecular Immunology
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LECTURES AT THE HKI  KOLLOQUIEN AM HKI

2016

Panagiotou, Gianni 
School of Biological Sciences, The University 
of Hong Kong, Hong Kong 
Microbiome Systems Biology: The Interplay 
between Genome, Metagenome and Expo-
some 
12.01.2016

Mitchell, Douglas A. 
University of Illinois at Urbana-Champaign, 
USA 
Genomics-Enabled Natural Products 
Discovery 
16.03.2016

Kaufmann, Stefan H. E. 
Max Planck Institute for Infection Biology, 
Berlin, Germany 
Immune Response to Tuberculosis: How to 
Control the Most Successful Pathogen on 
Earth 
12.05.2016

Agler-Rosenbaum, Miriam 
RWTH Aachen, Germany 
Exploring and utilizing phenazine-based an-
odic electron discharge in pure and co-cul-
ture microbial bioelectrochemical systems 
05.07.2016

Meier, Matthias 
Albert-Ludwigs-Universität Freiburg, 
Germany 
Microfluidic and Biological Engineering 
05.07.2016

Bramkamp, Marc 
Ludwig-Maximilians-Universität München, 
Germany 
Making antibiotic action visible: use of 
microfluidics and advanced imaging to 
address targets of antimicrobial compounds 
05.07.2016

Schiller, Stefan M. 
Albert-Ludwigs-Universität Freiburg, 
Germany 
From the Modular Expansion of Cellular 
Functions to New Drug Platforms 
05.07.2016

Kalkum, Markus 
Beckman Research Institute, Duarte, USA 
Vaccines and novel Diagnostics for Invasive 
Fungal Infections 
07.07.2016

Ferretti, Joseph J. 
University of Oklahoma, USA 
Comparative genomics as a tool for under-
standing the evolution of diseases caused 
by the pathogen Streptococcus pyogenes 
HKI Colloquium in collaboration with the 
"Akademie gemeinnütziger Wissenschaften 
zu Erfurt" 
02.09.2016

Brunner-Weinzierl, Monika 
University of Magdeburg, Germany 
T cells as gatekeepers of tolerance and 
immunity against microbes 
04.10.2016

2017

Rohr, Jürgen 
College of Pharmacy, University of Kentucky, 
UK 
Post-PKS Tailoring Enzyme Complexes and 
their Impact on Drug Discovery 
27.02.2017

Tan, Zhongping 
University of Colorado Boulder, USA 
Using Chemical Biology to Understand and 
Apply Protein O-Glycosylation 
26.04.2017

Kolev, Martin 
MRC Centre for Transplantation, King's 
College London, UK 
Intracellular complement links metabolism 
with T cell immunity: past, present and 
future 
09.05.2017

Gutsmann, Thomas 
Research Center Borstel, Leibniz Lung 
Center, Borstel, Germany 
Microbes and Humans: a Battle Between 
Membranes and Pores 
10.05.201

Hörnke, Maria 
Albert-Ludwigs-Universität Freiburg, 
Germany 
Lipid selectivity in antimicrobial activity 
10.07.2017

Krause, André 
Jena Bioscience, Jena, Germany 
Click Chemistry - Expanding the Scope of 
Nucleic Acid Labeling 
24.10.2017

Mzinza, David  
Medizinische Hochschule Hannover, 
Germany 
Induction of bronchus-associated lymphoid 
tissue by E. coli, and establishment of a 
method for its analysis in whole mouse lung 
lobes 
16.11.2017

Diefenbach, Andreas 
Institut für Mikrobiologie der Charité, 
Universitätsmedizin Berlin, Germany 
How the microbiota instructs the epigenetic 
and metabolic groundstate of the immune 
system 
21.11.2017

Kline, Kimberly Ann 
Nanyang Technological University,  
Singapore 
Mechanisms of enterococcal infection and 
persistence in the host 
11.12.2017
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MEETINGS, WORKSHOPS, SYMPOSIA
WISSENSCHAFTLICHE VERANSTALTUNGEN

2016

Irseer Naturstofftage der DECHEMA 
Hertweck, Christian 
Irsee, Germany

FEBS Practical Course: State-of-the-art 
infection models to study molecular mecha-
nisms of human fungal infections 
Jacobsen, Ilse D.; Hube, Bernhard 
Jena, Germany

Leibniz-Wirkstofftage 2016 
Brakhage, Axel A.; Kloß, Florian;  
Scherlach, Kristin 
Jena, Germany

2nd FunComPath Meeting 
Graf, Katja; Hube, Bernhard 
Gothenborg, Sweden

Leopoldina Symposium: Sepsis – The chal-
lenges of science, politics and society 
Brakhage, Axel 
Jena, Germany

VAAM Annual Meeting 
Brakahge, Axel; Figge, Marc Thilo;  
Hoffmeister, Dirk; Valiante, Vito; 
Voigt, Kerstin 
Jena, Germany

ICSB Satellite Workshop Systems Biology 
of Transcription Regulation 
Shelest, Ekaterina 
Barcelona, Spain

Joint Meeting ILRS Jena and RTG 1870 
University of Greifswald 
Vogler, Christine; Zipfel, Peter 
Lutherstadt Wittenberg, Germany

Symposium “From Images to Models: 
The role of Image Data in Systems Biology“ 
Svensson, Carl-Magnus 
Nottingham, UK

European Conference on Computational 
Biology 
Figge, Marc Thilo 
The Hague, Netherlands

3rd International Workshop on Image-based 
Systems Biology 
Figge, Marc Thilo 
Jena, Germany

Nachwuchswissenschaftler-Symposium 
Bioorganische Chemie 
Beemelmanns, Christine; Stallforth, Pierre 
Jena, Germany

International Study Group for Systems 
Biology 
Figge, Marc Thilo 
Jena, Germany

From biofactories to cell-free systems: Novel 
ways of BioProcess design; Jahreskongress 
des Strategieprozesses „Nächste Generation 
biotechnologischer Verfahren – Biotechnol-
ogie 2020+“ 
Brakhage, Axel; Valiante, Vito 
Jena, Germany

Industry Contact Forum (Joint PhD meeting 
of CRC/Transregio 124 FungiNet and Infect-
Control 2020) 
Brakhage, Axel 
Jena, Germany

2017

Irseer Naturstofftage der DECHEMA 
Hertweck, Christian 
Irsee, Germany

International Conference on Microbial 
Communication for Young Scientists 
Cseresnyés, Zoltán; Conrad, Theresia; 
Ferling, Iuliia; Figge, Marc Thilo 
Jena, Germany

3rd FunComPath Meeting 
Graf, Katja; Hube, Bernhard 
Madrid, Spain

Symposium: BioSynthetic Strategies 
Towards New Antimicrobial Natural Products 
Beemelmanns, Christine 
Jena, Germany

2nd Central German Meeting on Bioi- 
nformatics 
König, Rainer 
Leipzig, Germany

Strategy Conference InfectControl 2020 
Brakhage, Axel 
Jena, Germany

Marie Sklodowska-Curie ITN OPATHY 
Midterm Meeting 
Hube, Bernhard; Pekmezovic, Marina 
Jena, Germany

Annual Meeting of the DMykG 
Kurzai, Oliver 
Münster, Germany

Invasive Mycoses in Haematological 
Malignancies (IMIHM) XI 
Kurzai, Oliver 
Würzburg, Germany

4th International Symposium on Systems 
Biology of Microbial Infection 
Figge, Marc Thilo; Panagiotou, Gianni 
Jena, Germany

VAAM Meeting Molecular Biology of Fungi 
Brakhage, Axel; Hillmann, Falk; Valiante, 
Vito 
Jena, Germany

World Health Summit 2017, WS 19 – Sepsis 
and Infections in the 21ST Century 
Hube, Bernhard 
Berlin, Germany

Life meets Light – First Scientific Conference 
of the Leibniz ScienceCampus InfectoOptics 
Brakhage, Axel 
Jena, Germany

Meeting of the VAAM Special Group 
“Molecular Biology of Fungi” 
Brakhage, Axel; Hillmann, Falk; 
Valiante, Vito 
Jena, Germany
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SCIENTIFIC AWARDS
PREISE UND AUSZEICHNUNGEN

2016

Ackermann, Susanne 
Poster Award 
ILRS Symposium 2016

Barnett, Robert 
medac Research Award 
medac GmbH, Wedel

Baunach, Martin 
medac Research Award 
medac GmbH, Wedel

Böttcher, Bettina 
Photo Award 
Deutschsprachige Mykologische 
Gesellschaft e.V. (DMykG)

Brunke, Sascha 
DGHM Career Award 
Deutsche Gesellschaft für Hygiene und 
Mikrobiologie e.V. (DGHM)

Förster, Toni 
medac Research Award 
medac GmbH, Wedel

Franke, Jakob 
PhD Thesis Award 
Biological and Pharmaceutical Faculty, 
Friedrich Schiller University Jena

Götze, Sebastian 
medac Research Award 
medac GmbH, Wedel

Hebecker, Betty 
medac Research Award 
medac GmbH, Wedel

Hertweck, Christian 
Admission to the Nationale Akademie  
der Wissenschaften Leopoldina 
Nationale Akademie der Wissenschaften 
Leopoldina

Höfs, Sarah 
medac Research Award 
medac GmbH, Wedel

Ishida, Keishi 
Leibniz Drug of the Year 2016 
Leibniz Research Alliance Bioactive 
Compounds and Biotechnology

Kasper, Lydia 
medac Research Award 
medac GmbH, Wedel

Klapper, Martin 
medac Research Award 
medac GmbH, Wedel

Kniemeyer, Olaf 
medac Research Award 
medac GmbH, Wedel

Krüger, Thomas 
medac Research Award 
medac GmbH, Wedel

Kugel, Susann 
medac Research Award 
medac GmbH, Wedel

Luo, Ting 
medac Research Award 
medac GmbH, Wedel

Mahler, Lisa 
Poster Award 
EMBL Microfluidics Conference

Mogavero, Selene 
medac Research Award 
medac GmbH, Wedel

Mogavero, Selene 
Publication Award of the DMykG Foundation 
Stiftung der Deutschsprachigen 
Mykologischen Gesellschaft e.V. (DMykG)

Rudnick, Ramona 
Poster Award 
8. Jahrestagung der Deutschen Gesellschaft 
für Nephrologie (DGfN)

Shabuer, Gulimila 
Leibniz Drug of the Year 2016 
Leibniz Research Alliance Bioactive 
Compounds and Biotechnology

Skrahina, Volha 
E-Poster Award 
Deutsche Gesellschaft für Hygiene 
und Mikrobiologie e.V. (DGHM)

Stallforth, Pierre 
medac Research Award 
medac GmbH, Wedel

Willing, Karsten 
medac Research Award 
medac GmbH, Wedel

Wilson, Duncan 
medac Research Award 
medac GmbH, Wedel

Wilson, Duncan 
Publication Award of the DMykG Foundation 
Stiftung der Deutschsprachigen 
Mykologischen Gesellschaft e.V. (DMykG)

2017

Barber, Amelia 
ECMM Young Investigator Travel Award 
8th Trends in Medical Mycology (TIMM) 
Congress

Baunach, Martin 
Poster Award 
Irseer Naturstofftage

Brandt, Philip 
medac Research Award 
medac GmbH, Wedel

Eckhardt, Dorothee 
Leibniz Trainee Award 
Leibniz Association

Eckhardt, Dorothee 
Weiterbildungsstipendium 
IHK Ostthüringen

Ferling, Iuliia 
Poster Award 
International Dictyostelium Conference – 
DICTY 2017
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Garcia Altares-Perez, Maria 
medac Research Award 
medac GmbH, Wedel

Gore, Sagar 
Poster Award 
IEEE International Conference on 
Computational Intelligence in Bioinformatics 
and Computational Biology

Halder, Luke D. 
Poster Award 
16th European Meeting on Complement 
in Human Disease

Hörhold, Franziska 
Poster Award 
Weimar Sepsis Update 2017

Hube, Bernhard 
Leibniz Drug of the Year 2017 
Leibniz Research Alliance Bioactive  
Compounds and Biotechnology

Ishida-Ito, Mie 
medac Research Award 
medac GmbH, Wedel

Klapper, Martin 
Talk Award 
ILRS Symposium 2017

Kloß, Florian 
medac Research Award 
medac GmbH, Wedel

Lange, Antonia 
Poster Award 
Deutschsprachige Mykologische 
Gesellschaft e.V. (DMykG)

Mahler, Lisa 
Poster Award 
Gordon Research Conference Physics 
and Chemistry of Microfluidics

Mogavero, Selene 
Leibniz Drug of the Year 2017 
Leibniz Research Alliance Bioactive 
Compounds and Biotechnology

Netzker, Tina 
Poster Award 
18th International Symposium on the 
Biology of Actinomycetes

Panagiotou, Gianni 
Research Output Prize 2017 
Faculty of Science, The University 
of Hong Kong

Polke, Melanie 
Scientific Award of the DMykG Foundation 
Stiftung der Deutschsprachigen 
Mykologischen Gesellschaft e.V. (DMykG)

Polke, Melanie 
Poster Award 
Human Fungal Pathogens 2017

Scheven, Mareike 
Hans Rieth Poster Award 
Deutschsprachige Mykologische 
Gesellschaft e.V. (DMykG)

Scheven, Mareike 
Poster Award 
1st FeSBioNET Training School

Scheven, Mareike 
Talk Award 
ILRS Symposium 2019

Schieferdecker, Sebastian 
medac Research Award 
medac GmbH, Wedel

Shekhova, Elena 
Poster Award 
International Conference on Microbial 
Communication for Young Scientists – 
MiCom 2017

Skrahina, Volha 
Best Elevator Presentation 
British Society for Medical Microbiology

Stallforth, Pierre 
Talk Award 
nternational Dictyostelium Conference – 
DICTY 2017

Sundaram, Srividhya 
medac Research Award 
medac GmbH, Wedel

Mahler, Lisa 
Poster Award 
18th International Symposium on the 
Biology of Actinomycetes

Tille, Alexander 
Poster Award 
ILRS Symposium 2017

Wilson, Duncan 
Leibniz Drug of the Year 2017 
Leibniz Research Alliance Bioactive 
Compounds and Biotechnology
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CALLS FOR APPOINTMENTS  RUFE

Agler-Rosenbaum, Miriam 
Call for a W3 Professorship in Synthetic 
Biotechnology at Friedrich Schiller University 
Jena (2017)
 
Ruf auf eine W3-Professur für Synthetische 
Biotechnologie an die Friedrich-Schiller-Uni-
versität Jena (2017)

Panagiotou, Gianni (Hongkong) 
Call for a Honorary Associate Professorship 
at The University of Hong Kong (2017)
 
Ruf auf eine Honorarprofessur an der Univer-
sität Hongkong (2017)

Kurzai, Oliver 
Call for a W3 professorship in Medical Micro-
biology and Mycology at Julius Maximilians 
University Würzburg (2017)
 
Ruf auf eine W3-Professur für Medizinische 
Mikrobiologie und Mykologie an die 
Julius-Maximilians-Universität Würzburg 
(2017)
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GRADUATIONS  PROMOTIONEN

2016

Bohnert, Markus 
Melleolid-Antibiotika aus Armillaria mellea: 
Evaluation der biologischen Aktivität 
Friedrich-Schiller-Universität Jena

Brandes, Susanne 
Automated analysis of dynamic properties in 
biological systems from image data 
Friedrich-Schiller-Universität Jena

Dieckmann, Anna 
Systems biological analysis of signal trans-
duction in telomere length maintenance 
Universität Heidelberg

Dix, Andreas 
Analysis of genome-wide expression data to 
detect biomarkers for infections with Asper-
gillus fumigatus and Candida albicans 
Friedrich-Schiller-Universität Jena

Duggan, Séana 
The interaction of Candida glabrata with 
human neutrophils 
Friedrich-Schiller-Universität Jena

Essig, Fabian 
Analyse der Aktivierung des angeborenen 
Immunsystems durch Candida spp. mittels 
Lebendzellmikroskopie 
Friedrich-Schiller-Universität Jena

Fischer, Juliane 
Chromatin remodelling during fungal- 
bacterial interaction 
Friedrich-Schiller-Universität Jena

Föge, Martin 
G-Protein-gekoppelte Rezeptoren in 
Aspergillus fumigatus 
Friedrich-Schiller-Universität Jena

Heine, Daniel 
Charakterisierung ungewöhnlicher 
Polyketidsynthasen  für die Einführung von 
Kettenverzweigungen und Entdeckung neuer 
Antibiotika aus seltenen Actinomycten 
Friedrich-Schiller-Universität Jena

Höfs, Sarah 
Identification of Candidalysin – a Candida 
albicans peptide toxin involved in epithelial 
damage 
Friedrich-Schiller-Universität Jena

Kröber, Antje 
Funktionelle Charakterisierung von Tran-
skriptionsregulatoren im humanpathogenen 
Dermatophyten Arthroderma benhamiae 
Friedrich-Schiller-Universität Jena

Lindner, Susanne 
Autoantikörper gegen die Bestandteile der 
C3-Konvertase bei Membranoproliferativer 
Glomerulonephritis 
Friedrich-Schiller-Universität Jena

Luo, Ting 
Proteomic analysis of the Candida albicans 
secretome and its antigenic properties in the 
human host 
Friedrich-Schiller-Universität Jena

Mohebbi, Sara 
Hyperspectral imaging using intracellular 
spies: quantitative real-time measurement 
of intracelluar parameters in vivo during 
host-pathogen interaction 
Friedrich-Schiller-Universität Jena

Netzker, Tina 
Genetische Modifikation von Streptomyces 
iranensis und Charakterisierung von dessen 
Interaktion mit Pilzen 
Friedrich-Schiller-Universität Jena

Park, Hea Reung 
The intraphagocytic long-term survival 
of the mucormycotic agent Lichtheimia 
corymbifera 
Friedrich-Schiller-Universität Jena

Pollmächer, Johannes 
Individual-based modeling and predictive 
simulation of fungal infection dynamics 
Friedrich-Schiller-Universität Jena

Schwartze, Volker 
Pathogenomic analysis of Lichtheimia spe-
cies as a model for basal human pathogenes 
of the order Mucorales 
Friedrich-Schiller-Universität Jena

Seccareccia, Ivana 
Unraveling predator-prey interactions 
between bacteria 
Friedrich-Schiller-Universität Jena

2017

Ackermann, Susanne 
Die Rolle von Apolipoprotein E bei der 
humanen Immunreaktion 
Friedrich-Schiller-Universität Jena

Baunach, Martin 
Aufklärung der Biosynthese von Sekundär-
metaboliten aus Mangroven-Endophyten 
Friedrich-Schiller-Universität Jena

Böttcher, Bettina 
Identifizierung pathogenitätsrelevanter 
Gene in Candida albicans und Candida 
dubliniensis 
Friedrich-Schiller-Universität Jena

Braga, Daniel 
Investigating the substrate specificity of 
multimodular enzymes of higher fungi and 
a predatory bacterium 
Friedrich-Schiller-Universität Jena

Brandenburger, Eileen 
Untersuchung der Substratspezifitäten von 
Adenylierungsdomänen aus Ascomyceten 
und Basidiomyceten 
Friedrich-Schiller-Universität Jena

Buhlmann, Denise 
Die Rolle des Komplementrezeptors 2 
(CR2/CD21) bei der Regulation der innaten 
und adaptiven Immunität 
Friedrich-Schiller-Universität Jena
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Dornblut, Katharina 
Pathogene und mutualistische Bakteri-
en-Pilz-Interaktionen – Genombasierte 
Analyse von pilzassoziierten Bakterien als 
Naturstoffproduzenten und von Virulenzfak-
toren in Champignonkrankheiten 
Friedrich-Schiller-Universität Jena

Gerwien, Franziska 
Iron acquisition and regulation in the fungal 
pathogen Candida glabrata 
Friedrich-Schiller-Universität Jena

Grätig, Cornelia 
Unraveling predator-prey interactions 
between bacteria 
Friedrich-Schiller-Universität Jena

Hoffmann, Bianca 
Automated quantification of experimental 
arthritis based on in vivo PET/CT imaging 
Friedrich-Schiller-Universität Jena

Huyke, Johanna 
Molecular and phenotypic characterization 
of Candida albicans bloodstream isolates 
from a German university hospital 
Friedrich-Schiller-Universität Jena

Kraibooj, Kaswara 
Unraveling predator-prey interactions 
between bacteria 
Friedrich-Schiller-Universität Jena

Lehnert, Teresa 
Predictive modelling and quantitative 
simulation of immune responses to human- 
pathogenic fungi 
Friedrich-Schiller-Universität Jena

Linden, Justus 
Immunevasion of the human pathogenic 
yeast Candida albicans 
Friedrich-Schiller-Universität Jena

Mattern, Derek 
Metabolic engineering and bioprospecting 
of natural products in Aspergillus species 
Friedrich-Schiller-Universität Jena

Meckel, Katharina 
Die Effektivität der empirischen antibioti-
schen Therapie der febrilen Neutropenie – 
retrospektiver Vergleich der zwischen 2012 
und 2014 am Universitätsklinikum Jena 
durchgeführten Therapien 
Friedrich-Schiller-Universität Jena

Meinel, Christian 
Streptococcus pneumoniae von Patienten 
mit hämolytisch-urämischem Syndrom 
schädigen Endothelzellen durch aktiviertes 
Plasmin und inhibieren das Komplement-
system 
Friedrich-Schiller-Universität Jena

Meyer, Florian 
Synthetische Modifizierung antifungal und 
zytostatisch wirksamer Naturstoffe 
Friedrich-Schiller-Universität Jena

Ni, Yueqiong 
Integrative analysis of the human genome, 
metagenome and exposome 
University of Hong Kong

Pohlers, Susann 
CO2 Adaptation in Candida glabrata und ihre 
Rolle in der Pathogen-Wirt-Interaktion 
Friedrich-Schiller-Universität Jena

Polke, Melanie 
The role of the Candida albicans EED1 in 
quorum sensing, morphogenesis and 
virulence 
Friedrich-Schiller-Universität Jena

Schmidt, Hella 
Melanin-dependent modification of 
phagolysosomal processing of conidia of 
the human pathogenic fungus Aspergillus 
fumigatus in macrophages 
Friedrich-Schiller-Universität Jena

Schuwirth, Maria 
Häufigkeit und Verlauf invasiver Pilzinfekti-
onen bei neutropenischen Patienten unter 
besonderer Berücksichtigung von Umwelt- 
faktoren, antimykotischer Prophylaxe und 
Grunderkrankung – eine retrospektive 
Analyse 
Friedrich-Schiller-Universität Jena

Shekhova, Elena 
Adaption of the fungal pathogen Aspergillus 
fumigatus to stress environments by modula-
ting cellular redox signaling 
Friedrich-Schiller-Universität Jena

Sundaram, Srividhya 
Biochemical of non-canonical branching 
module of the rhizoxin polyketide synthase 
Friedrich-Schiller-Universität Jena

Wolf, Thomas 
Entwicklung bioinformatischer Methoden 
zur Vorhersage von Sekundärmetabo-
lit-Gen-Clustern in Pilzen 
Friedrich-Schiller-Universität Jena

Zhao, Fei 
C3 glomerulopathy associated antibodies 
deregulate complement on different levels 
Friedrich-Schiller-Universität Jena
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BACHELOR / MASTER / DIPLOMA THESES
BACHELOR- / MASTER- / DIPLOMARBEITEN

2016

BACHELOR

Auge, Isabell 
Charakterisierung der Komplementregu-
lation auf retinalen Pigmentepithelzellen 
Friedrich-Schiller-Universität Jena

Böttcher, Sarah 
Die Rolle des Milieus und der Candida-Spezi-
es auf die Aktivität von NK-Zellen 
Friedrich-Schiller-Universität Jena

Ehle, Charlotte 
Heterologe Expression eines polyketidsynt-
hasegens aus Clostridium acetobutylicum 
Friedrich-Schiller-Universität Jena

Eifert, Theresa 
Interaktion von Leukozyten mit Aspergillus 
fumigatus Deletionsmutanten ΔcspA und 
Δgel2 – Vergleich von Phagozytose und 
Oberflächen-Antigen Expression 
Friedrich-Schiller-Universität Jena

Faber, Marius 
Charakterisierung und Evaluation von Ganz-
zell-Biosensoren zur Detektion antibiotika-
vermittelter Stressreaktionen 
Ernst-Abbe-Hochschule Jena

Heinze, Beatrix 
Lassopeptide aus dem endofungalen 
Bakterium Burholderia rhizoxinica 
Friedrich-Schiller-Universität Jena

Kröll, Sandra 
On-line Dehydratisierung von nicht-riboso-
malen Peptidendurch eine multifunktionale 
Kondensationsdomäne 
Friedrich-Schiller-Universität Jena

Meyer, Daria 
FLT3-ITD dependent aberrations of gene 
expressin in AML patients 
Friedrich-Schiller-Universität Jena

Schmidt, Saskia 
Einfluss von Konidienkomponenten von 
Aspergillus fumigatus auf die Immunabwehr 
durch Makrophagen 
Friedrich-Schiller-Universität Jena

Unger, Lucas 
Suppressive Wirkung des Phellinus pachy-
phloeus-Extraktes auf humane HL-60- 
Leukämiezellen 
Friedrich-Schiller-Universität Jena

MASTER

Aly, Mahmoud 
Interaction of human neutrophils with 
Candida glabrata HSP mutants 
Friedrich-Schiller-Universität Jena

Bredy, Florian 
Heterologe Expression eines kryptischen 
Typ-II-PKS-Genclusters des anaeroben 
Bakteriums Dendrosporobacter quercicolus in 
Escherischia coli 
Friedrich-Schiller-Universität Jena

Burks, Thomas 
Study towards amoebal polyketide 
biosynthesis 
Friedrich-Schiller-Universität Jena

Collatz, Maximilian 
Analyzing alternative splicing and gene 
expression of neuroblastoma 
Friedrich-Schiller-Universität Jena

Daum, Elena 
Functional characterization of complement 
factor H related protein 2 
Friedrich-Schiller-Universität Jena

Dörschmann, Phillipp 
Selektion und Charakterisierung von 
cameliden Antikörpern für die Diagnostik 
von Tuberkuloseinfektionen 
Ernst-Abbe-Hochschule Jena

Dose, Benjamin 
Investigating the exchange or shift of the thi-
oesterease domain in the rhizoxin polyketide 
pathway of Burkholderia rhizoxinica 
Friedrich-Schiller-Universität Jena

Feige, Anja 
Charakterisierung und Weiterentwicklung 
eines Escherichia coli-Ganz-Zell-Assays zur 
Detektion antimikrobieller Wirkstoffe 
Ernst-Abbe-Hochschule Jena

Förster, Birthe 
Isolation and characterization of novel pleu-
rotin derivatives from Hohenbuehelia spp. 
Friedrich-Schiller-Universität Jena

Fricke, Janis 
Heterologe Produktion und biochemische 
Charakterisierung von Prenyltransferasen 
und Polyketidsynthasen aus Basidiomyceten 
Friedrich-Schiller-Universität Jena

Garbe, Enrico 
Characterization of the Candida albicans 
ECE1 promoter 
Friedrich-Schiller-Universität Jena

Gerber, Silvia 
Genome-wide network inference for 
Aspergillus fumigatus 
Friedrich-Schiller-Universität Jena

Greßler, Elisabeth 
Die Rolle von Candida albicans ECE1 und 
EED1 für die Kolonisierung des und Disse-
minierung aus dem murinen Gastrointesti-
naltrakt 
Friedrich-Schiller-Universität Jena

Hermes, Cornelia 
Untersuchung der Sekundärmetabolit-Pro-
duktion von Burkholderia gladioli in spezifi-
scher Interaktion mit Pilzen und Insekten 
Friedrich-Schiller-Universität Jena

Herzog, Susann 
Interaction of human neutrophils with 
Candida glabrata deletion mutants 
Friedrich-Schiller-Universität Jena

Hidalgo Vico, Susana 
Strategies of Candida albicans to evade the 
complement mediated attack by human 
monocytes 
Friedrich-Schiller-Universität Jena

Khan, Faisal 
Comparative study of coding DNA sequen-
ces in Chlamydia abortus, Chlamydia psittaci 
and Waddis chondrophila including transcrip-
tion start sites and ncRNA prediction in 
C. abortus 
Friedrich-Schiller-Universität Jena
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Köhler, Sarah 
Candida albicans' pH-regulated antigen binds 
the immune regulator MCP 
Friedrich-Schiller-Universität Jena

Krespach, Mario 
Generierung und Charakterisierung von 
Streptomyces iranensis Deletionsmutanten 
Friedrich-Schiller-Universität Jena

Kreuzenbeck, Nina 
Chemical analysis of the fungal cultivar 
Termitomyces sp. 
Friedrich-Schiller-Universität Jena

Mielke, Karolin 
Phänotypische Charakterisierung infektions-
assoziierter Gene in Candida glabrata 
Friedrich-Schiller-Universität Jena

Mura-Mészáros, Anna 
Type III secreted proteins of Chlamydiae and 
their interaction with host proteins 
Friedrich-Schiller-Universität Jena

Nessel, Diana 
Aktivierung und Interaktion von humanen 
Thrombozyten mit Neutrophilen Granulozy-
ten während einer Candida-Infektion 
Friedrich-Schiller-Universität Jena

Nold, Isabell 
Generierung und Charakterisierung eines 
E. coli-Stammes zur induzierbaren genomi-
schen Expression von mCherry als Basis 
eines Ganzzell-Assays für die Detektion 
antimikrobieller Wirkstoffe 
Ernst-Abbe-Hochschule Jena

Ponnaganti, Neeharika 
Conservation of regulatory patterns in fungal 
gene clusters 
Hochschule Furtwangen

Prauße, Maria 
Optimization of parameter estimation in 
virtual infection models for Candida albicans 
Friedrich-Schiller-Universität Jena

Rothenburger, Linda 
Interaktion des humanen Komplement-
proteins CFHR5 mit Erregerproteinen von 
Streptococcus pneumoniae 
Friedrich-Schiller-Universität Jena

Safyan, Abu 
Identification and characterization of novel 
factors crucial for iron homeostasis in 
Candida glabrata 
Friedrich-Schiller-Universität Jena

Schanbacher, Franziska 
Antimikrobielle Naturstoffe aus räuberischen 
Bakterien 
Friedrich-Schiller-Universität Jena

Schmidt, Franziska 
Intracellular processing of Aspergillus fumi-
gatus conidia with macrophages and the role 
of lipid rafts 
Friedrich-Schiller-Universität Jena

Sommerwerk, Elisabeth 
Geochemical analysis of fungus-growing 
termite mounts 
Friedrich-Schiller-Universität Jena

Stephan, Philipp 
Chemical analysis of the fungal cultivar 
antagonist Pseudoxylaria X802 sp. 
Friedrich-Schiller-Universität Jena

Wein, Philipp 
Die Rolle der Sekretionssysteme in der 
Infektion des Champignons durch Janthinob-
acterium agaricidamnosum 
Friedrich-Schiller-Universität Jena

Wittig, Franziska 
Secondary Candida albicans yeast cells 
differ from their primary counterparts in cell 
surface and host cell interaction 
Friedrich-Schiller-Universität Jena

Wu, Tsung-Yen 
Expression and subcellular localization stu-
dies on the peroxiredoxin-like protein AspF3 
in Asperillus fumigatus during oxidative stress 
and macrophage interactions 
Friedrich-Schiller-Universität Jena

2017

BACHELOR

Cai, Jing 
Construction and expression analysis of a 
GFP-tagged copper transporter in the patho-
genic yeast Candida parapsilosis 
Friedrich-Schiller-Universität Jena

Cyranka, Leon 
Charakterisierung der antimikrobiellen 
Aktivität von Candidalysinderivaten 
Friedrich-Schiller-Universität Jena

Hildebrand, Felina 
Naturstoffe der phytopathogenen Bakterien 
Ralstonia solanacearum und Rhizobium 
radiobacter 
Friedrich-Schiller-Universität Jena

Kilar, Agata 
Iron redistribution after Candida albicans 
infection in the murine kidney 
Silesian University of Technology, Gliwice, 
Polen

Kröller, Sarah 
Einfluss der Ergosterol-Biosynthese auf 
Quorum sensing in Candida albicans 
Friedrich-Schiller-Universität Jena

Matthes, Julian 
Charakterisierung der Bindung von humanen 
Serumproteinen an das Lipidperoxidations-
produkt Malondialdehyd-Acetaldehyd (MAA) 
Friedrich-Schiller-Universität Jena

Schleich, Fabian-Alexander 
Konstruktion und funktionelle Analyse der 
flavinbhängigen Halogenase AoiQ 
Friedrich-Schiller-Universität Jena

Shahda, Sophie 
Untersuchung des putativen Sinapigla-
diosid-Biosynthese-Genclusters aus dem 
Endosymbionten Burkholderia gladioli 
Friedrich-Schiller-Universität Jena
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Unger, Sandra 
Heterologe Expression eines Poyketid- 
synthase-Genclusters aus Clostridium 
thermocellum in Escherichia coli 
Friedrich-Schiller-Universität Jena

Wohlsperger, Leopold 
Entwicklung einer Methode zur Proteinquan-
tifizierung in mikrofluidischen Tropfen 
Friedrich-Schiller-Universität Jena

MASTER

Elshafee, Osama 
Investigating the fitness role of the Candida 
albicans protein Ece1 using novel in vitro and 
ex vivo competition models 
Friedrich-Schiller-Universität Jena

Fatah, Mahmoud A. 
Role of complement factor H on extracellular 
DNA traps 
Friedrich-Schiller-Universität Jena

Gonzalez Rojas, Katherine 
The impact of the Aryl Hydrocarbon 
Receptor on the recognition of Aspergillus 
fumigatus 
Friedrich-Schiller-Universität Jena

Gratz, Rena 
Immunomodulatory properties of probiotic 
Lactobacilli in a commensal gut model 
Friedrich-Schiller-Universität Jena

Hänsch, Veit 
Mechanistische Untersuchungen zur licht- 
induzierten Synthese von Biarylen 
Friedrich-Schiller-Universität Jena

Hanke, Jasmin 
Funktionelle Charakterisierung von CFHR1 
Friedrich-Schiller-Universität Jena

Hille, Fabrice 
Interaction of Candida glabrata with macro-
phages – escape and impact on macropha-
ge polarization 
Friedrich-Schiller-Universität Jena

Keiff, Francois 
Modulare Synthese eines natürlichen 
Lipodipeptides und dessen Derivaten und 
die Evaluierung ihrer Bioaktivität 
Friedrich-Schiller-Universität Jena

Keßler, Sophie 
Comparative metagenomic analysis of 
fungal diversity in Penaeus monodon from 
Indonesia 
Friedrich-Schiller-Universität Jena

Knoll, Alisa 
Isolation von Vakuolen und sequentielle Pro-
teinextraktion aus Papaver nudicaule Blüten 
Friedrich-Schiller-Universität Jena

Koleci, Naile 
Enolase of Aspergillus fumigatus binds 
human Plasminogen and complement 
regulators 
Friedrich-Schiller-Universität Jena

Landmann, Annemarie 
The role of the Candida albicans kinase Ssn3 
in rugulation of filamentation 
Friedrich-Schiller-Universität Jena

Lange, Antonia 
Assessment of azole resistance in envi-
ronmentally-isolated Aspergillus fumigatus 
and the prevalence of mismatch repair 
mutations in multi-drug resistant strains of 
Candida glabrata 
Friedrich-Schiller-Universität Jena

Leonhardt, Anne 
Selektion von VHH-Domänen aus einer 
cameliden Antikörperbibliothek für den 
Einsatz in der Tuberkulosediagnostik 
Ernst-Abbe-Hochschule Jena

Madaan, Vidushi 
Tef1α of Candida albicans modulates B cell 
signalling and drives B cells to a regulatory 
phenotype 
Friedrich-Schiller-Universität Jena

Malladi, Ananya 
Heterologous expression of the Dictyostelium 
discoideum Phosphopantetheinyltransferase 
gene in Aspergillus fumigatus 
Friedrich-Schiller-Universität Jena

Matos de Opitz, Cruz Leila 
Characterization of virulence determinants 
of Aspergillus fumigatus 
Friedrich-Schiller-Universität Jena

Müller, Andrea 
Untersuchungen zur Verteilung und Bio-
synthese von phenolischen Glycosiden in 
Salicaceae 
Friedrich-Schiller-Universität Jena

Müller, Charlotte 
Comparative microbiome analysis of Perna 
viridis (Indonesia) and Perna canaliculus (New 
Zealand) 
Friedrich-Schiller-Universität Jena

Nguinkal, Julien 
Biomarkers Prediction based on Time 
Course RNA-Seq Data 
Friedrich-Schiller-Universität Jena

Pflanze, Sebastian 
Stereoselektiver Zugang zu gelabelten Sulfo-
nolipiden als chemische Sonden zu Untersu-
chung mikrobiell-induzierter Morphogenese 
Friedrich-Schiller-Universität Jena

Prantz, Anja 
Recognition by and response of different 
epithelial cells to Candida albicans infection 
Friedrich-Schiller-Universität Jena

Reinhold, Annett 
Untersuchung des Mykotoxinspektrums 
und Quantifizierung von Fumonisinen in 
Maismehl aus Malawi 
Friedrich-Schiller-Universität Jena

Roos,Stefanie 
Phänotypisierung und Proteomanalyse eines 
attenuierten Isolats des humanpathogenen 
Pilzes Lichtheimia ramosa 
Friedrich-Schiller-Universität Jena

Schmidt, Alexander 
Isolierung Und Identifizierung von neuarti-
gen bioaktiven zyklischen Tetrapeptiden aus 
Pseudoxylaria sp. X802 
Friedrich-Schiller-Universität Jena
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Seelbinder, Bastian 
Implementierung einer differentiellen 
RNA-Seq pipeline in R 
Friedrich-Schiller-Universität Jena

Suhas Vasantha, Kumar Bhandari 
Expression of genes encoding putative malo-
nate carrier protein and malonyl-CoA synthe-
tase (matB) in Saccharomyces cerevisiae to 
increase the malonyl-CoA production 
Friedrich-Schiller-Universität Jena

Telagathoti, Anusha 
Monitoring pH and apoptosis upon fungal 
infection of monocytes using hyperspectral 
imaging microscopy 
Friedrich-Schiller-Universität Jena

Tischendorf, Ricardo 
Produktbildung und Aufarbeitung von 
Netropsin aus Streptomyces netropsis 
Technische Universität Braunschweig

Trottmann, Felix 
Untersuchungen zur Biosynthese von 
Virulenz-assoziierten Natursstoffen aus 
Burkholderia thailandensis 
Friedrich-Schiller-Universität Jena
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