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Programme

Tuesday, September 2gth, 2020

Time slot Programme Speaker Chairperson
09:00 - 09:15 |[Opening Remarks |Prof. Dr. Eveline Baumgart-Vogt
Talks of guest speakers
Prof. Feike Dijkstra, University of Sydney, Australia
09:15 - 09:45 [Keynote Section g [Carbon and nutrient cycling in a changing world: role of Wiebke Hansen

plant-soil interactions

09:45 - 10:00

Break

10:00 - 10:30

Keynote Section 4

Dr. Maximilian Reuter, Imperial College London, UK
Towards the mechanism of replicative helicase activation in euka-
ryotes: A functional Analysis

Johanna Seidler

10:30 - 10:45

Break

10:45 - 11:15

Keynote Section 6

Dr. Jennifer Schon, Leibnitz-Institut fUr Nutztierbio-

logie Dummerstorf
Application of compartmentalized in vitro models to explore
maternal interactions with gametes and early embryos

Beatrix Stadler

11:15 - 11:30

Break

Talks of doctoral candidates (for titles and abstracts go on to the chapters):

time virtual room 1 virtual room 2 virtual room 3 virtual room 4
Section 2 Section 4 Section 6 Section g
Chairs Camilo Larrazabal Hiba Hasan Wiebke Hansen
Lisa Fischer Meike Schwan Marcel Pierre
11:30 - 11:40 .
Simon
11:40 - 11:50 Benadict Vincent Nicole Schmid Hassan Kabesh Kai Jansen
Albert
11:50 - 12:00 |M.SAMER Shaban [Daniel Edelmann Seyi Fridaius U. 5. Vanvan- Philipp Koell-
hossou mann
12:00 - 12:10 |LuLiu Corinna Ulshofer Yalong Yang Wiebke Hansen
. . Alexander
12:10 - 12:20 [Nora Goldmann Saina Azarderakhsh  |WeiPeng Konrad

12:20 - 12:30

Isabell Berneburg

Melanie Schindler




Section 2 Section 4 Section 6 Section g
Ferdi Bi-
Chairs Mudassar Mughal Beatrix Stadler erdm.ando !
nacchi
13:30-13:40 |Anton Miiller Anna Didio Rashidul Islam Catarina Martins
13:40-13:50 |philipp Wolf Olha Storozhuk Raouda Sgaier Marvin Rades
Vishnu Thottakkat- ladis| ]
13:50-14:00 | 11ana Parames- |V adislav Kunetki
waran Shanjid Ahmed Shiplu Olivia Metz
14:00 - 14:10 , Marie Mosbach o Ferdinando Binac
Svenja Hartung Agnes Njoki Mwaura chi
14:10 - 14:20 |paniela Grob Jane Maoga
14:20-14:30 |paryiz Ghezellou
14:30 - 14:45 |Break
Section 2 Section 4 Section 6 Section 3
Chairs Isabell Berneburg Shanjid Shiplu Xuran Chu
14:45 - 14:55 |\telissa DillenbergerfMaria Weller Hang Yan Wafaa Mahmoud
14:55 - 15:05
Yukino Kobayashi  |Janek Boerner Magdalena Anastazja Kuchta [Reshma Jamal
15:05-15:15 |¢im Heimsch Jacqueline Bhme Hiba Hasan Marija Gredic
15:15-15:25 |\Melanie Moser Fatimah Alabudeeb Shashika Kothalawala Shirisha Bagari
15:25-15:35 Ieric Springer Timo Schlemmer Julie Antoine
15:35-15:45 |Hicham Houhou
15:45 - 16:00 |Break
Section 2 Section 4 Section 1 Section 3
Chairs Nora Goldmann Bernhard Hellmann Hafiza Idrees
16:00-16:10 | . . Julia Lisa-Marie Beranek Arur.\ Kumar Red-
Lisa Segeritz dy Lingampally
16:10 - 16:20 |5|jyer puckelwaldt Alina Lucia Struff Kathrin Malkmus
16:20 - 16:30 |camilo Larrazabal Stefan Baumanns Edibe Avci
16:30 - 16:40 Bernhard Hellmann Mohammad Ras-
Juan Velez hedul Alam
16:40 - 16.50 Dordia Anindita

Rotinsulu

16:50 - 17.00




Talks of gue

st speakers

Time slot Programme Speaker Chairperson
Prof. Jude Przyborski, Department of Biochemistry
and Molecularbiology, JLU Giessen (17:15-17:30)
. . . Prof. Christoph
17:15-17:45 |Keynote Section2 Prof. Franco H. Falcone, Institute of Parasitology| g_grevelding
JLU Giessen (17:30-17:45)
Worm vs. toxin hypothesis - the evolution of IgE-mediated
17:45 - 18:00 |Break

18:00 - 18:30

Wednesday, September 30th, 2020

Keynote Section 1

Prof. Lars Bode, University of California San Diego,

USA

Human Milk Oligosaccharides — The Magic Sugars in Mom's Bre-

astmilk

Bernhard Hell-
mann

Time .
sllot Programme Speaker Chairperson
Talks of|guest speakers
09:00 - Keynote Section 3 Prof. Felix B.Engel, University of Erlangen Leili Jafari
09:30 Heart regeneration: hopes and pitfalls
09397 Ipreak
09:45
0Q:4E - Prof. Samina Mehnaz, Forman Christina College,

9.'45 Keynote Section 7 Lahore, Pakistan Syeda Azka Jaffri
10:15 Pseudomonas aurantiaca — a bacterium ‘extraordinaire’
10:15 - Break
10:30
1030 - Dr. Jean Christophe Delpech, University of Bor-

' Keynote Section 5 deaux, France Osama Elyamany
11:00 o .
Role of microglia in neurodevelopmental disorders

1100~ |0k
11:15




Talks of doctoral candidates (for titles and abstracts go on to the chapters):

time virtual room 1 virtual room 2 virtual room 3 virtual room 4
Section 2 Section 7 Section g Section 3
Wendell Albuquer-
Chairs |Hicham Houhou que Dominic Osei Reshma Jamal
11:15 -
11:25 Max Moscheid Fabian Jannik Tann  |Ann-Kathrin Onkels Fabienne Knapp
11:25 -
11:35 Xuesong Li Patrick Blumenkamp [Vinothkumar Rajendran Hafiza Idrees
11:35 -
11:45 Mandy Beutler Patrick Barth Stephan Leisengang Paniz Adibi
11:45 -
11:55 Mudassar Niaz Mughal Markus Weigel Jessica Hernandez Sebastian Werner
11:55 -
12:05 |Pia Franziska Marie Naujack|Nadine Sella Maanvee Mirakhur Nicole Molenda
12:05 -
12:15 Jasmin Bazant Elvis Katche Benedicta Mensah
12:15- | b Break Wen_dell Albuquerque
13:15 (until 12:30)
Section 8 Section 10 Section g Section 3
Chairs [Simon Becher Veronika Lehner Benedicta Quaye Mohammad Ras-
hedul Alam
13:15 -
13:25 Julia Buttner Wenjie Sheng Sara Shabani Neslihan Sevinc
13:25 -
13:35 Nils Holger Anschitz Chaoyu Zhang Osama Elyamany Leili Jafari
13:35 -
13:45 Katja Rebecca Wiedemann |Michaela Melzer Rebecca Clalken Dima Hamarsheh
13:45 -
13:55 David Like Alina Hagen Franz Nurnberger Xuran Chu
13:55 -
14:05 Felix Marcel Graf Zeki llker Kanbagl
14:05 -
14:15
Y4157 \Break
14:30




Section 8

Section 10

Section 5

Chairs  [Michael Waletzko Rebecca Hasseli Osama Elyamany
14:30 -
14:40 Svenja Sommer Carla Doll Dominic Osei
14:40 -
14:50 Azar Rezaei Jiawen Yong Julia Diago Perez
14:50 -
15:00 Parab-Jainal Haque Reem Jamous Aya Alserw
15:00 -
15:10 Simon Becher Veronika Lehner Muyao Tang
15:10 -
15:20 Darya Dudko Daniela Daume
15:20 -
15:30 Melina Kahl
220 e
Section 8 Section 10
Chairs  |Azar Rezaei Reem Jamous
15:45 -
15:55 Katrin Wiltschka Rebecca Hasseli
15:55 -
16:05 Julian Schneemann Uessica Zilli
16:05 -
16:15 Michael Waletzko Anca-Laura Amati
16:15 - Ruth Charlotte
16:25 Domenic Dreisbach Dartsch
16:25 -
16:35 Michael John Cekay
16:35 -
16:45
it e
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Talks of guest speakers

Time slotProgramme Speaker Chairperson
Dr. Herbert Schiller, Helmholtz-Zentrum Min-
17:00 - chen, Deutsches Forschungszentrum fir Ge-
17:30 Keynote Section 10 sundheit und Umwelt \Veronika Lehner

Single cell analysis as a basis for a better understanding of
lung injury and repair

17:30 -
17.45  [Preak
Dr. Jens Riedel, Sanofi -Aventis GmbH Frankfurt

] Spatial metabolomics of cardiac glycoside sequestration in
17:45 B Keynote Section 8 Danaus plexippus and Euploea core using high-resolution Simon Becher
18:15 MALDI mass spectrometry imaging
18:15 - Closing Remarks and Award Serving
18:45 Closing Ceremony Prof. Dr. Eveline Baumgart-Vogt / Dr. Lorna Lick

GGL GielRen
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Section 1 - Nutrition and Metabolism

Schedule of Section 1
Tuesday, 29 September 2020

Chairperson: Bernhard Hellmann

16:00 - 16:10

Julia Lisa-Marie Beranek

Impact of glyphosate and its formulation Roundup®
on proliferation, differentiation and metabolism of
eqllIJme adipose tissue derived mesenchymal stem
cells

16:10 - 16:20

Alina Lucia Struff

Impact of Perfluorooctane Sulfonate (PFOS) and
Perfluorobutane Sulfonic Acid (PFBS) on prolifera-
tion, differentiation and the metabolism of equine
adipose tissue derived mesenchymal stem cells

16:20 - 16:30 Stefan Baumanns
Octanoic acid attenuates amyloid-B induced toxici-
'éy in an Alzheimer’s disease model of the nemato-
e Caenorhabditis elegans
16:30 - 16:40 Bernhard Hellmann

Effects of Hericium erinaceus extracts and fungal
seco_ndal?l metabolites on mitochondrial parame-
ters in SH-SY5Y cells

Keynote Section 1

Chairperson: Bernhard Hellmann

18:00 - 18:30

Prof. Lars Bode, University of California San
Diego, USA

Human Milk OIiglosaccharides —The Magic Sugars in
Mom'’s Breastmilk




Octanoic acid attenuates amyloid-B induced
toxicity in an Alzheimer’s disease model of the
nematode Caenorhabditis elegans

Baumanns S.%, Wenzel U.?

!Molecular Nutrition Research, Interdisciplinary
Research Center, Justus Liebig University Gies-
sen, Heinrich-Buff-Ring 26-32, D-35392 Giessen,
Germany

Alzheimer’s disease (AD) is a neurodegenerative
disorder and the most common form of demen-
tia. The pathogenesis is a complex process, in
which the proteotoxicity of amyloid-B (AB) was
identified as a significant factor. Mitochondrial
dysfunctions frequently occur at an early stage
of the pathogenesis, preceeding the irreversible
loss of neurons. Octanoic acid, also known as ca-
prylic acid, is a medium-chain fatty acid, which
could contribute to maintain normal mitochon-
drial function through several pathways. Our aim
was to investigate the effects of octanoic acid on
AB-induced toxicity and the underlying mecha-
nisms using the nematode Caenorhabditis ele-
gans.

Computer-based analysis of motility was used as
a measure of AB-toxicity in the AP overexpress-
ing strain GMC101. For the investigation of mo-
lecular mechanisms, gene knockdowns were
induced through RNA-interference by feeding
E. coli expressing dsRNA derived from specific
C. elegans gene fragments. Mitochondrial func-
tion was determined by measurement of ade-
nosine triphosphate (ATP). Morphology of the
mitochondrial network, including fission and fu-
sion, and mitophagy were assessed by crossing
GMC101 with fluorescent reporter strains, ex-
pressing either a stable fluorescent marker pro-
tein in mitochondria (strain SJ4103) or a fluores-
cent marker protein, that changes its fluorescent
properties upon lowered pH to indicate the fusion
of mitochondria with lysosomes (strain IR2539).
Octanoic acid was able to improve the motil-
ity impaired by AR and therefore to attenu-
ate AB-toxicity in GMC101. The effect of oc-
tanoic acid was lost under RNA-interference
versus the NRF2 ortholog skn-1, which en-
codes a master regulator of stress response.
In conclusion, this study provides evidence, that
octanoic acid could be a potential therapeutic
agent for AD. While further mechanisms need to
be elucidated, the positive effects are, at least in
part, mediated through NRF2.

Impact of glyphosate and its formulation
Roundup® on proliferation, differentiation and
metabolism of equine adipose tissue derived
mesenchymal stem cells

Beranek J.2, Failing K.2, Arnhold S.3, Mazurek S.*

*Institute of Veterinary Physiology and Biochem-
istry, Justus Liebig University Giessen

2Unit for Biomathematics and Data Processing,
Veterinary Faculty, Justus Liebig University Gies-
sen 3Institute of Veterinary Anatomy, Histology
and Embryology, Justus Liebig University Giessen

Glyphosate is a globally used broad-spectrum
herbicide in agricultural practice. Since its mar-
ket launch in the 1970s a broad variety of glypho-
sate-based formulations have been established.
The best-known glyphosate formulation is Round-
up®, produced by Bayer (formerly Monsanto).

Numerous publications in literature deal with the
carcinogenic effects of glyphosate, whereas very
few studies so far address the impact of glypho-
sate on proliferation and differentiation of stem
cells. In our project, we investigate the impact
of glyphosate as pure substance compared to its
Roundup® formulation on proliferation, migra-
tion, differentiation as well as on the metabolism
of equine adipose tissue derived mesenchymal
stem cells (ADSC).

Dose finding studies with undifferentiated prolif-
erating ADSC as well as adipogenic-differentiated
stem cells revealed higher IC50-values for the pure
substance glyphosate in comparison to the Round-
up® formulation. Metabolic turnover rate determi-
nations in the cell culture supernatants showed a
significant increase in glucose consumption and
lactate production as well as alanine, serine and
glutamate release after Roundup® supplementa-
tion. In contrast, the same concentration of pure
glyphosate exhibited no effect on glycolysis, ami-
no acid metabolism and adipogenic differentiation
when compared to mock treated controls.

If supplemented to the medium during the en-
tire 14-day period of adipogenic differentiation,
Roundup® induced an increase in triglyceride syn-
thesis and storage. At the same concentration,
pure glyphosate had no effect on adipogenic dif-
ferentiation.

Together these results imply a not inconsider-
able influence of solvent-based ingredients in the
Roundup® formulation on the cell division rate,
glycolysis, amino acid metabolism and the adipo-
genic differentiation of ADSC.

13



In recently started experiments, we investigate
the influence of Roundup® compared to pure
glyphosate on osteogenic differentiation based
on the expression rates of osteogenic marker
genes such as Runx2, OPN and BMP-2.

Effects of Hericium erinaceus extracts and fungal
secondary metabolites on mitochondrial parame-
ters in SH-SYrY cells

Hellmann B.%, Zorn H.?, Eckert G.P.*

*Department of Nutrition in Prevention & Therapy
(Justus Liebig University Giessen, Biomedical Re-
search Center (BFS, Schubertstrasse 81, 35392 Gies-
sen)

?|nstitute of Food Chemistry and Food Biotechnology
(Justus Liebig University Giessen, Institute of Food
Chemistry and Food Biotechnology, Heinrich-Buff-
Ring 17-19, 35392 Giessen)

Mitochondria are the power plants of the cell. They
have the ability to adapt to cellular bioenerget-
ic changes. A loss of this adaptive response has the
potential to compromise cellular function and in-
creases the risk for neuro-degenerative diseases
such as Alzheimer’s disease. Hericium erinaceus is
an edible medicinal fungi used in Asia as a reme-
dy against cognitive impairments. We aimed to test
the effect of a commercial, a self-produced Herici-
um erinaceus extract and fungal low weight mole-
cules on the effects on mitochondrial parameters.

Therefore, we tested for the mitochondrial mem-
brane potential and ATP levels in a cellular neuronal
Alzheimer’s disease model. Furthermore, we were
interested in the cell viability and neuroplasticity.

MMP levelswereelevated forcommercialandself-pro-
duced Hericium erinaceus extract in SH-SY5Y-MOCK
and SH-SY5Y-APP cells. For both groups Rotenon im-
pairments were elevated, whereas our self-produced
extract showed stronger responses. For ATP-levels,
no concrete results could be detetced. Looking at sec-
ondary metabolites commonly associated with fun-
gal extracts, we found Pyrogallol, Syringic acid and
Syringinaldehyd ameliorated MMP and ATP levels.
We could show that our self-produced fungi extract
showed better results on mitochondrial parameters
than a comparable commercial product. We further-
more suggest positive effect on neuroplasticity and
on cell-viability.

14

Lithocholic acid as a potential modulator of
age-associated inflammatory changes in the intes-
tine of Drosophila melanogaster

Hof-Michel S., Wagner A.E.*

*Institute of Nutritional Sciences, Justus Liebig Uni-
versity Giessen, Wilhelmstrasse 20, 35392 Giessen

In humans, bile acids play an important role in the
digestion and absorption of diet-derived lipids.
About 95 % of primary bile acids, being produced
from cholesterol, undergo enterohepatic circulation
whereas the remaining 5 % are converted by colonic
bacteria to the secondary bile acids lithocholic acid
(LCA), deoxycholic acid (DCA), and ursodeoxycholic
acid (UDCA). These secondary bile acids have re-
cently been recognized as signalling molecules, e.g.,
mediating changes in glucose homeostasis as well
as in energy and lipid metabolism, and activating
nuclear receptors such as farnesoid X receptor (FXR),
pregnane X receptor (PXR), and vitamin D receptor
(VDR).

LCA has been shown to exert anti-proliferative and
pro-apoptotic abilities in cancer cells, and a lifes-
pan-prolonging effect in Caenorhabditis elegans

as well as in the fruit fly Drosophila melanogaster.
However, the underlying mechanisms for these lifes-
pan-prolonging effects are still unclear. Since anni-
hilation of intestinal bacteria in the fruit fly reversed
the lifespan-prolonging effect of LCA, a link to the
intestinal microbiome has been suggested. Previous
experiments showed that a dysbiosis of the intestinal
microbiome is linked to an impaired intestinal barrier
function and inflammation, often observed during
aging. As also epigenetic effects have been discussed
to be centrally involved in the process of aging, we
hypothesize that LCA regulates the microbial bal-
ance in the intestine and modulates inflammatory
processes via epigenetic mechanisms, thus improv-
ing the barrier function and subsequently leading to
lifespan prolongation.



Impact of Perfluorooctane Sulfonate (PFOS)
and Perfluorobutane Sulfonic Acid (PFBS) on
proliferation, differentiation and the metabo-
lism of equine adipose tissue derived mesen-
chymal stem cells

Struff A.%, Failing K.2, Arnhold S.3, Mazurek S.*

*Institute for Veterinary Physiology and Bio-
chemistry, Justus Liebig University, Frankfurter-
strasse 100, 35392 Giessen

2Unit for Biomathematics, Justus Liebig Univer-
sity, Frankfurterstrasse 95, 35392 Giessen
3Institute for Veterinary Anatomy, Histology and
Embryology, Justus Liebig University, Frankfurt-
erstrasse 94, 35392 Giessen

Perfluorooctane sulfonate (PFOS) and perfluo-
robutane sulfonic acid (PFBS) chemically belong
to the group of perfluorinated alkyl substanc-
es (PFAS) used for the industrial production of
dirt- and water-repellent surfaces of daily-use
products, such as food packaging and outdoor
clothing. PFAS are composed of a fluorinated
carbon chain with different length (C4-C20) and
a hydrophilic head group. The head group of
PFOS and PFBS is sulfonic acid. PFOS consists of
eight, PFBS of four carbon atoms. Today the use
of PFOS is severely restricted by law due to their
persistent, bioaccumulative and toxic character-
istics. As a result, manufacturers replaced PFOS
with short chain PFAS such as PFBS.

Adose finding study with undifferentiated equine
adipose tissue derived mesenchymal stem cells
(ADSC) revealed an about six times higher ICs50
value for PFBS (1400uM) in comparison to PFOS
(240pM). This result shows that PFOS has a much
stronger inhibiting effect on the division activity
of the ADSC compared to the short chain PFBS.

The IC5o concentrations of PFOS and PFBS were
supplemented into the medium during the entire
period of adipogenic (14 days) and osteogenic (21
days) differentiation. During adipogenic differen-
tiation, both PFOS and PFBS induced an about 40
to 5o percent reduction of the cell number/well.
Quantification of Oil-Red-O staining revealed an
about two-fold increase of lipid droplets in both
PFOS and PFBS treated ADSC in comparison to
mock-treated adipocytes which points to a stim-
ulation of adipogenic differentiation by both sub-
stances. Alizarin-Red staining of the osteogenic
differentiation indicates a more inhibitory effect
of PFOS on the calcification of

15
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Section 2 - Infection and Immunity

Schedule of Section 2
Tuesday, 29th September 2020

Parta

Chairperson: Camilo Larrazabal

11:30 - 11:40

Lisa Fischer

Feline Coronaviruses - Identifying genome areas
responsible for the development of feline infectious
peritonitis

11:40 - 11:50

Benadict Vincent Albert

The interplay of human coronavirus HCoV-229E
induced host cell factors in virus-host response

11:50 - 12:00

M. Samer Shaban

Characterizing the crosstalk of endoplasmic reticu-
lum (ER) stress pathways with NF-kBB, JNK, P38 in
Coronavirus infected cells

12:00 -12:10

Lu Liu

Functional impact of a specific M1 protein phos-
phorylation site on influenza A virus propagation

12:10-12:20

Nora Goldmann

Replication of a novel animal hepatitis D-like virus
in human cells: a new hegatotroplc zoonotic virus
transmissible to humans:

12:20-12:30

Isabell Berneburg

NADPH-dependent Metabolic Pathways as Targets
for new Antiinfective Agents




Part 2 Chairperson: Mudassar Mughal

13:30 - 13:40 Anton Moller
The Alternative Animal Model Manduca sexta
reveals a putative role of DUOX in the Etiology of
Inflammatory Bowel

13.40 - 13:50 Philipp Wolf

Cholinergic regulation of ATP-induced release of
the pro-inflammatory cytokines interleukin-1f and
interleukin-18 in inflammatory bowel disease (IBD)
patients

13:50 - 14:00

Vishnu Thottakkattumana Parameswaran

Nuclear Liver X Receptors in IL-1[3 induced Phospho-
lipid Release from Synoviocytes into Osteoarthritic
Synovial Fluid

14:00 - 14:10

Svenja Hartung

Investigations on the chemosensitivity of a feline
large granular lymphocyte (LGL)-cell line

14:10 - 14:20

Daniela Grob

Angiostrongylus vasorum L3-stages induce canine
NETosis and primary canine endothelial cell activa-
tion

14:20 - 14:30

Parviz Ghezellou

Mass spectrometry-based molecular profiling of
scorpion, Hottentotta saulcyi, venom and venom
gland: proteomics, lipidomics, and mass spectrome-
try imaging

Part3

Chairperson: Isabell Berneburg

14:45 - 1455

Melissa Dillenberger

Posttranslational redox modifications as regulators
of Plasmodium falciparum glycolysis

14:55 - 15:05

Yukino Kobayashi

Contribution of unique regions of Alp1 and Alp2b in
Plasmodium transmission

15:05 - 15:15

Kim Heimsch

Redoxregulation of kinases in the malaria parasite
Plasmodium falciparum

15:15 - 15:25

Melanie Moser

Generation of Transgenic Plasmodium falciparum
lines for Functional Characterization of Genes puta-
tively involved in Sexual Differentiation

15:25-15:35

Eric Springer

Real-time measurement of ATP dynamics in Plas-
modium falciparum using genetically encoded
fluorescent probes

15:35 - 15:45

Hicham Houhou

Identification of aldehyde dehydrogenase as novel
anthelmintic target in Fasciola hepatica

17
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Part 4

Chairperson: Nora Goldmann

16:00 - 16:10

Lisa Segeritz

Autochthonous Angiostrongylus cantonensis, Angi-
ostrongylus vasorum and Aelurostrongylus abstru-
sus infections in terrestrial gastropods from Macaro-
nesian Archipelagos of Spain

16:10-16:20

Oliver Puckelwaldt

Single-Cell and Spatial Transcriptomics to Create a
Cell Atlas of the Liver Fluke Fasciola Hepatica for
Unraveling Developmental Processes

16:20-16:30

Camilo Larrazabal

Ezetimibe blocks coccidian parasite replication in
primary bovine endothelial cells

16:30 - 16:40 Juan Velez
Cryptosporidium parvum: metabolic impact on host
cells and metabolism-related parasite inhibition
under physioxic/hyperoxic conditions

16:40 - 16:50 Dordia Anindita Rotinsulu

Genetic diversity and antimicrobial susceptibility of
Streptococcus equi ssp. equi isolates from horses

Keynote Section 2

Chairperson: Prof. Christoph G. Grevelding

17:15 - 17:45

Prof. Jude Przyborski, Department of Biochemis-
try and Molecularbiology, JLU Giessen (17:15-
17:30

Raising the dead: how malaria parasites reboot their
human host cell

Prof. Franco H. Falcone, Institute of Parasitology,

JLU Giessen (17:30-17:45) _

\Cll\_/orrrc1j vs. toxin hypothesis - the evolution of IgE-me-
late




Schedule of Section 2
Wednesday, 30th September 2020

Part g

Chairperson: Hicham Houhou

11:15 - 11:25

Max Moscheid

Role of ovary-preferentially expressed nuclear
receptors in egg and larval development of Schisto-
soma mansoni

11:25 - 11:35 Xuesong Li
Identification of GPCR-neuropeptide interaction and
their functional analysis in Schistosoma mansoni
11:35 - 11:45 Mandy Beutler
Characterization of an aldehyde dehydrogenase as
a potential drug target in Schistosoma mansoni
11:45 - 11:55 Mudassar Niaz Mughal

Involvement of the nery in Reproductive Biology of
Schistosoma mansoni

11:55 - 12:05

Pia Franziska Marie Naujack

Mechanism of the cellular uptake of the Schistoso-
ma mansoni infiltrin IPSE/alpha-1 in host cells - Infil-
trins as novel paradigm in parasite-host-interaction

12:05 - 12:15

Jasmin Bazant

Impact of hydrogen peroxide on pneumolysin
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The interplay of human coronavirus HCoV-229E
induced host cell factors in virus-host response

Albert B.V.%, Shaban M.S.*, Meier-Soelch J., Mayr-
Buro C.*, Werner S.%, Weiser H.%, Kracht M.*

*Rudolf-Buchheim-Institute of Pharmacology, Justus-
Liebig-University Giessen, D-35392 Giessen, Germa-

ny

Human coronavirus 229E is one among the four hu-
man coronaviruses associated with mild upper respi-
ratory tract infections. HCoV-229E belongs to plus-
strand RNA viruses that are characterized by a large
genome of about 26-32kb. The virus replicates in the
host cell cytoplasm and triggers immunomodulatory
and ER-associated stress responses by poorly charac-
terized mechanisms. HCoV-229E infection in Huhy
cells upregulated 1,073 genes at the genome-wide
level which include transcription factors (ANKRDz,
EIF2AK3, ATF4, BHLHE40/41, ZNF165, and KLF6) and
metabolic factors (CHACa, FICD, EDEMa, FUTz, CTH,
and ERO1LB), whose role for the virus-host response
is unknown. To obtain more insight into the functio-
nal relevance of coronavirus (CoV) induced genes in
viral replication; we used CRISPR-CASg mediated
loss-of-function approaches to suppress these host
cell factors in Huh7 cells. So far, we have successful-
ly depleted ANKRD1, EDEM1, FUT1, KLF6, and FICD.
Genomic editing and knockout/knockdowns were
confirmed by Sanger sequencing of PCR-amplified
genomic regions and by immunoblotting of cell ex-
tracts of stable cell lines. The roles of these host cell
factors will be systematically assessed for virus re-
plication by measuring viral titers, viral transcripts
and viral protein expression by qRT-PCR and western
blotting. We will also assess the viral life cycle by high
resolution imaging approaches and analyze key para-
meters of the host response (signaling, mMRNA ex-
pression). These experiments will reveal the function
of the most strongly requlated host cell factors, the
underlying mechanisms involved and how they may
form a CoV-regulated signaling network that controls
(positively or negatively) HCoV-229E replication or
the expression of host cell genes.

Impact of hydrogen peroxide on pneumolysin
Bazant J.*, Abu Mraheil M., Chakraborty T.*

*Institute for Medical Microbiology, Biomedizinisches
Forschungszentrum Seltersberg, Justus Liebig Uni-
versity, Schuberstrasse 81, 35392 Giessen
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Streptococcus pneumoniae (Spn) is the main cause of
bacterial pneumonia and induces a severe course of
the disease. Spn releases two virulence factors, hyd-
rogen peroxide (H O ) and pneumolysin (PLY), a pore-
forming cholesterol-dependent cytolysin (CDC), that
damage lung tissue. H O_ is capable to induce sulfe-
nylation, a post-translational modification of cysteine
residues via thiol oxidation. Sulfenylation is an indi-
cator for oxidative stress and plays a critical role in
several biological processes including transcriptional
regulation, apoptosis and cytokine signaling. Since
PLY has a single highly conserved cysteine residue
(amino acid nr. 428) localized in the undecapepti-
de sequence, which is required for membrane bin-
ding, itis a good candidate for sulfenylation.

We applied a specific anti-sulfenic acid modified cys-
teine antibody, which detects level of sulfenic acid
modified cysteine, to unveil H O, triggered sulfeny-
lation in purified PLY. Using Charge-based immuno-
blot (ProteinSimple) we detected relative changes
in protein sulfenylation between H O treated PLY as
compared to untreated control samples. Additionally,
our preliminary data show declined haemolytic acti-
vities of PLY against sheep red blood cells when H O,
is added to PLY Further investigations are ongoing to
reveal the mechanisms, especially sulfenylation, in-
volvedinH O_ triggered regulation of PLY.

NADPH-dependent Metabolic Pathways as Tar-
gets for new Antiinfective Agents

Berneburg |.%, Fritz-Wolf K.*2, Bergmann M.3, Haber-
lein S.4, Rahlfs S.*, Grevelding C.G.4, GerVan Zand-
bergen G.3, Becker K.

*Biochemistry and Molecular Biology, Justus Liebig
University, 35392 Giessen, Germany

2Max Planck Institute for Medical Research, 69120
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3Division of Immunology, Paul Ehrlich Institute,
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“Institute for Parasitology, Justus Liebig University,
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The pentose phosphate pathway is a key metabo-
lic pathway, where glucose is utilized within two
branches, an oxidative and a non-oxidative branch.
The oxidative unidirectional branch provides the
main source of NADPH catalyzed by the two enzy-
mes glucose-6-phosphate dehydrogenase (G6PD)
and 6-phosphogluconate dehydrogenase (6PGD).
NADPH as an electron donor is essential for redox



homeostasis, parasite survival and infectivity, which
is why both enzymes are considered as promising
drug targets, as e.g. proven for the protozoan speci-
es Plasmodium falciparum and Trypanosoma brucei.

On this basis, we started to validate G6PD and 6PGD
as drug targets in parasites causing neglected tropi-
cal diseases, including Leishmania donovani, Leish-
mania major and Schistosoma mansoni, the causa-
tive agents of visceral and cutaneous Leishmaniasis
and intestinal Schistosomiasis. First knockout stu-
dies, using the CRISPR/Casg system indicated G6PD
to be essential in Leishmania major. Final target
validation of the remaining enzymes is in progress.
Furthermore, we recombinantly produced the re-
spective enzymes in E. coli, purified them and charac-
terized them biochemically and kinetically. Our most
promising Plasmodium falciparum G6PD inhibitor
SBI-750, identified in a high-throughput screening of
400,000 small molecule compounds and following
structure-activity relationship studies, revealed no
significant effect in Leishmania and Schistosoma.
Therefore, our aim is to identify new potent com-
pounds using structure based docking studies fol-
lowed by a  high-throughput screening.
Systematic crystallization trials with Leishmania do-
novani G6PD revealed crystals, co-crystallized with
G6P and NADP+, diffracted to a resolution of 1.6 A.
The homodimer adopts the canonical G6PD fold, ex-
cept an N-terminal a-helical domain, which is likely to
be unique in Leishmania.

Characterization of an aldehyde dehydrogenase as
a potential drug target in Schistosoma mansoni
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Schistosomiasis is one important neglected disease
spread worldwide with increased incidence in pover-

ty-related areas. For treatment against all adult schis-
tosome species there is only one drug (praziquantel)
available. Since there is the fear for emerging resis-
tance, there is the need for identifying new targets
and drugs.

One target enzyme might be aldehyde dehydroge-
nase (ALDH). In human, ALDH metabolizes alcohol.
Disulfiram is used an approved drug to treat alco-
holism by inhibiting ALDH activity, which leads to
the typical hangover symptoms. Orthologs of ALDH
have also been found in schistosomes. A proteomic
approach suggested a localization of SmMALDH in the
tegument. In situ hybridisation against SmALDHa1
(Smp_312440) and SmALDH2 (Smp_o022960) re-
vealed transcripts in tequment, parenchyma, gastro-
dermis and gonads. Treatment of adult worms with
disulfiram in vitro showed effects on the integrity of
the tegument and on egg production. Since disulfi-
ram shows some liver toxicity, attempts have been
performed to synthesize derivatives with lowered
toxicity. In treated adults, these derivatives led to re-
duced gut peristalsis and the death of adult worms in
vitro. We succeeded to express enzymatically active
SmALDHa using E. coli. This protein has been used to
establish an enzyme activity assay. The recombinant-
ly expressed protein is currently used for biochemical
characterization and to screen for further inhibiting
substances. Results on these attempts will be pre-
sented.

Posttranslational redox modifications as regulators
of Plasmodium falciparum glycolysis

Dillenberger M., Fritz-Wolf K.2, Schipper S.?, Przy-
borskiJ.2, Rahlfs S.2, Becker K.*!Institute of Biochemis-
try and Molecular Biology, Interdisciplinary Research
Center JLU Giessen, Heinrich-Buff-Ring 26-32, 35392
Giessen

2Max-Planck Institute for Medical Research, Jahnstra-
3e 29, 69120 Heidelberg

Throughout the life cycle of the malaria parasite
Plasmodium falciparum its survival and propaga-
tion is challenged by fluctuating levels of reactive
oxygen and nitrogen species (ROS/RNS). Both, ROS
and RNS can react with protein cysteine residues
resulting in posttranslational modifications (PTMs).
By modulating structure, function, and interaction
of target proteins redox PTMs can contribute to the
regulation of signaling pathways and metabolism.
In P. falciparum trophozoites, we identified 493 tar-
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gets of protein S glutathionylation and 319 targets of S
nitrosation with affinity-purification based proteomic
approaches. Recently, we were able to determine 109
targets of protein S sulfenylation. Among different
central metabolic pathways, glycolysis revealed to be
a major target for PTMs. Since glycolysis is essential
for the ATP production of asexual blood stage parasi-
tes, we decided to study the redox regulation of enzy-
mes related to the glycolytic pathway in more detail.
In this study, we investigated the effect of S-glutat-
hionylation and S-nitrosation on the catalysis of the
three rate-limiting glycolytic enzymes: pyruvate kina-
se, hexokinase and phosphofructokinase. To identify
catalytically relevant cysteines potentially affected
by redox PTMs, we used enzymatic assays, site-di-
rected mutagenesis, mass spectrometry and protein
crystallization.

Feline Coronaviruses - Identifying genome areas re-
sponsible for the development of feline infectious
peritonitis
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Feline coronaviruses (FCoVs) occur in two fundamen-
tally different biotypes: Feline enteric coronaviruses
(FECVs) induce persistent (but generally asymptom-
atic) intestinal infections, whereas feline infectious
peritonitis viruses (FIPVs) cause the most important
fatal infectious disease of cats called feline infectious
peritonitis (FIP). According to the generally accepted
internal mutation theory, 5-10% of the FECVs evolve
into FIPVs by accumulating specific mutations in their
genomes in the course of persistent infections. For
none of the mutations suggested in previous publi-
cations, experimental evidence for a specific role in
the FECV-FIPV biotype switch has been provided.
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To provide conclusive evidence for their critical role
in pathogenesis, the generation of well-defined vi-
ruses by reverse genetics in combination with animal
experiments is required. A major obstacle for studies
on the molecular pathogenesis of FIP is the lack of
cell culture systems suitable to propagate serotype
| field FECVs/FIPVs in vitro. Recently, we were able
to overcome this major obstacle and established a
reverse genetics system for a serotype | FECV that
allowed the production of recombinant FECV field
viruses that were shown to cause productive infec-
tions in cats after experimental inoculation.

In this study, we used this system to identify the ge-
nomic regions responsible for the biotype switch. We
generated a panel of recombinant viruses in which
FECV genome regions of varying size were replaced
with homologous genome regions from an FIPV iso-
late. Infection of cats with the chimeric viruses re-
vealed that a virus containing the 3'-proximal part of
the FIPV genome was capable of causing FIP. In a sec-
ond experiment, we could narrow down the essential
genomic regions to the structural genes. The irrele-
vance of the accessory proteins is an unexpected and
interesting outcome. Our experiments demonstrate,
for the first time, the critical importance of the struc-
tural genes for the FECV-to-FIPV pathotype conver-
sion.

Mass spectrometry-based molecular profiling of
scorpion, Hottentotta saulcyi, venom and venom
gland: proteomics, lipidomics, and mass spectro-
metry imaging

Ghezellou P, Heiles S.*, Jakob K.*, Atashi J.2, Ghas-
sempour A.2, Spengler B.*

*Institute of Inorganic and Analytical Chemistry, Jus-
tus Liebig University Giessen, Germany

*Medicinal Plants and Drugs Research Institute, Sha-
hid Beheshti University, Tehran, Iran

Scorpions represent a venomous group of arachnids
commonly recognized by the pair of grasping pedi-
palps out front, and a long segmented tail that arched
upward over the back. They have been successful in-
habitants of our planet for over 400 million years. The
capacity to produce and deliver venom is a critical
evolutionary innovation that helped them in this suc-
cess. The venom system is located in the last segment
of the body called the telson. Production and storage
of venom are implemented within the symmetrical
pair of venom glands. The venom is delivered via the



needle-like curved stinger (aculeus) in proper condi-
tion for subduing prey and/or defense against preda-
tors. Scorpion venom is a complex secretory mixture
that contains water, salts, lipids, amino acids, muco-
polysaccharides, nucleotides, peptides, and proteins.
The biological activities of peptides make up the toxic
properties of scorpion venoms that target membra-
ne-bound protein channels and receptors specifically.
In this study, as a first step, we employed LC-MS/MS-
based proteomics and lipidomics approaches of the
venom of H. saulcyi which remained unstudied so far.
Moreover, as a second step, the venom glands were
subjected to LC-MS/MS lipidomics and high-resolu-
tion mass spectrometry imaging to investigate endo-
genous biomolecular distributions in scorpion venom
gland tissue. Overall, our combined mass spectrome-
try-based approach aimed for progress in understan-
ding the scorpion venom system, both, in the context
of venom components and of venom gland biology.

Replication of a novel animal hepatitis D-like virus
in human cells: a new hepatotropic zoonotic virus
transmissible to humans?

Goldmann N.*, Glebe D.2

*Institute of Medical Virology, JLU Giessen, Heinrich-
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Hepatitis delta virus (HDV) is a single stranded RNA
virus with negativ polarity. It is the smallest known hu-
man pathogenic RNA virus that depends on hepatitis
B virus (HBV) surface proteins (HBsAg) for its assem-
bly, secretion and infectivity. While a chronic HBV in-
fection usually has a mild clinical course, it can worsen
with HDV superinfection. For many years, HDV was
the sole member of the genus Deltavirus. Recently,
various non-mammalian deltaviruses have been de-
tected, but not in any mammal besides humans. Here
we present the first mammalian deltavirus found in
the neotropical rodent Proechimys semispinosus. To
analyze whether this novel HDV-like virus is a self-re-
plicating agent, we cloned a tandem cDNA sequence
of the rodent deltavirus (RDeV) genome into a mam-
malian expression vector, transfected human hepato-
cytes and performed viral RNA and protein analysis.
Through clonal expansion of transfected cells and
Northern blot we demonstrated that the novel RDeV
replicates in human cells. A key feature of HDV is the
expression of two viral proteins from a single open
reading frame (ORF) by cellular RNA editing. During
replication, the small delta antigen (5-HDAQg) is trans-

lated first, at a later stage, the corresponding stop
codon of the antigen ORF is edited and a 19 amino
acid longer large delta antigen (L-HDAQ) is transla-
ted for interaction with HBsAg. Since we also obser-
ved at the genomic level an extension of the RDeV
antigen (RDeAg) by 19 amino acids, we investigated
whether rodent deltavirus RNA is also edited during
replication. But we could neither detect a large delta
antigen by Western blot nor an edited RNA by NGS.
Furthermore, we found no evidence of hepadnavi-
rus coinfection in deltavirus-positive tested animals.
Here we present a non-human mammalian deltavirus
that has an autonomous replication nature, can repli-
cate in human cells and does not require hepadnaviral
co-infection.

Angiostrongylus vasorum L3-stages induce canine
NETosis and primary canine endothelial cell acti-
vation
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The metastrongyloid nematode Angiostrongylus va-
sorum is a neglected parasitic nematode and causal
agent of cardiopulmonary disorders in domestic and
wild canids. The life cycle includes terrestrial gastro-
pods (slugs/snails) as intermediate hosts in which
first-stage larvae (L1) develop into infectious third-
stage larvae (L3). After ingestion of A. vasorum
L3-infected gastropods, larvae migrate through the
intestinal wall to blood and lymph vessels to reach
pulmonary arteries and the right heart in vivo. Refer-
ring to this localization of A. vasorum-L3 and adults in
vivo, interactions with both, circulating leukocytes (e.
g. polymorphonuclear neutrophils, PMN) and blood
vessel-derived endothelial cells are very likely. We
studied for the first time early host innate immune re-
actions by analyzing primary canine endothelial aor-
tic cell (CAEC) - and PMN-derived responses against
A. vasorum L3 stages. Canine PMN-derived effector
mechanisms included studies on L3-triggered NETo-
sis and PMN adhesion on A. vasorum antigen-stimu-
lated CAEC layers under physiological flow conditions.
Gene transcription profiles of adhesion molecules (i.
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e.|CAM-1, VCAM-1, P-selectin, E-selectin) in A. vaso-
rum antigen-treated CAEC were analyzed.

Canine PMN were isolated from fresh blood sam-
ples and exposed to A. vasorum L3 stages. Scanning
electron (SEM) and immunofluorescence microsco-
py were performed to visualize and quantify L3-trig-
gered NETosis and to evaluate the presence of differ-
ent NET phenotypes [spread NETs (sprNETSs), diffuse
NETs (diffNETs), aggregated NETs (aggNETSs)]. Pri-
mary CAEC were isolated from canine aorta and
used to characterize early endothelial cell reactions
against soluble A. vasorum antigens. Adhesion mol-
ecule (ICAM-1, VCAM-1, P-selectin, E-selectin) gene
transcription and protein expression was quantified
via gPCR and Western Blot analyses, respectively.
Microscopic analyses demonstrated that canine
PMN reacted against motile A. vasorum L3 stages by
extruding NETs. sprNETs were the most abundant.
Individual donor variations of CAEC-derived immune
reactions for adhesion molecule gene and protein
expression were observed, corresponding to diverse
canine immunopathological reactions in vivo.

Investigations on the chemosensitivity of a feline
large granular lymphocyte (LGL)-cell line

Hartung S.?, Herden C.*, Henrich M.*

Institute for Veterinary-Pathology, Justus Liebig
University, Frankfurterstrasse 96, 35392 Giessen

Large granular lymphocytes are a small and heter-
ogenous group of peripheral blood leukocytes which
comprise cytotoxic T cells, natural killer T cells, and
natural killer cells. Lymphoma is the most common
neoplastic disease in cats, making up about one third
of all feline neoplasia. LGL-lymphoma is compara-
tively rare and described to be extremely aggressive
with a bad prognosis and short median survival times
even if treated with chemotherapy. The aims of the
study are the assessment and characterization of the
susceptibility of the cell line ,S87" to chemothera-
peutic agents and the establishment of 1C40-values
(inhibitory concentration in which 40 % of the cells
survive the treatment) for subsequent studies on
resistant sublines. The permanent cell line S87 was
originally isolated from the abdominal effusion of a
European Shorthair cat with the diagnosis of an LGL
lymphoma and characterized in previous studies as
non-MHC-restricted cytotoxic T cell line [1]. In this
study it was tested on its in vitro chemosensitivity
for different chemotherapeutic agents (vincristine,
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doxorubicin, L-asparaginase, prednisolone, metho-
trexate, hydroperoxycyclophosphamide) commonly
used in cats. The viability of the cells was determined
and the IC4o0 was calculated if possible. For predniso-
lone, an IC40 could not be defined due to the low sen-
sitivity of the cells to prednisolone. The IC40 should be
used for establishment of resistant sublines and for
further investigations on resistance mechanisms.

References:

1. Rydzewski, L. et al, 2016. Identifica-
tion of a novel feline large granular lympho-
ma cell line (S87) as non-MHC-restricted cyto-
toxic T-cell line and assessment of its genetic
instability. Vet Immunol Immunopathol, 177, 24-34.

Redoxregulation of kinases in the malaria parasite
Plasmodium falciparum
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Malaria is still one of the most life-threatening disease
in the world. Due to the increased incidence of drug
resistances, the need for new antimalarial drugs is
high. Therefore, new potential drug targets have to be
identified und mechanisms of drug action and resis-
tance need to be understood.

With a number of 65 eukaryotic protein kinases, the
malaria parasite Plasmodium falciparum has a rela-
tively small kinome. Due to knockout (KO) studies, it
was shown that kinases are most interesting drug tar-
gets and undergo redox-modifications, such as S-glu-
tathionylation. Studying redox metabolism is of great
interest for the understanding of mechanisms of drug
action and resistance, as many currently employed
antimalarial drugs mediate their effects, at least par-
tially, through increasing the concentration of reactive
oxygen species in the parasite.

To further investigate redox regulation of kinases
in malaria parasites, we analyze 24 kinase KO lines,
which are likely dispensable for the asexual erythrocy-
tic lifecycle, to determine potential differences in their
redox metabolism compared to wild-type parasites.
As a first examination, we performed ECso determin-
ations to explore the effect of common antimalarial
drugs as well as compounds effecting redox metabo-
lism. Based on this results eight KO lines were identi-



fied which showed a significant difference in EC50
compared to wild-type parasites. Those KO lines
will be further investigated using a genetically en-
coded GFP based redox sensors, which is a power-
ful tool for determining the glutathione-depen-
dent redox potential in living parasites as well as
detecting oxidizing effects in real-time. To allow a
more precise and significant measurement we use
an improved redox sensor with enhanced fluore-
scence intensity and increased dynamic range, as
well as using flow cytometry as detection method
rather than microscopy or plate reader detection.
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The liver fluke Fasciola hepatica s a threat for both
animal and human health. Fasciolosis causes eco-
nomic losses in cattle and sheep farming world-
wide, and it has been listed as a neglected tropical
disease of humans with >2.4 million people being
infected worldwide. Several reports showed the
spread of resistance against the main effective
drug, triclabendazole. Therefore, finding alterna-
tive treatment options is highly demanded.

Aldehyde dehydrogenases (ALDHs) are involved
in cellular detoxification of reactive aldehydes.
Real-time qPCR analyses showed that ALDH or-
thologues are expressed in various life stages of
F. hepatica. Among others, ALDH transcripts were
detected in gonadal and gastrodermal tissues us-
ing in situ hybridization. We therefore assessed
possible anti-fasciolid effects of the known ALDH
inhibitor disulfiram, an approved drug for use in

humans. Newly excysted juveniles (NEJs), immature,
and adult flukes were exposed for three days to disul-
firam or chemically optimized derivatives with lower
cytotoxicity in vitro. Disulfiram in a concentration of
20 UM led to severe effects on fluke motility and tequ-
ment integrity. Overall efficiency was enhanced when
a novel disulfiram derivative was used, which showed
severe effects on NEJs already at 2 uM. This derivative
exhibited improved efficacy also against immature
and adult flukes, which was comparable to that of tri-
clabendazole in our in vitro-culture system. Electron
microscopy demonstrated severe tequment damage
after treatment with the derivative. RNA-interfer-
ence experiments on in vitro grown juveniles finally
showed a significant reduction of proliferating cells
upon knock-down of both ALDH orthologues.

Our findings suggest that ALDH may represent a po-
tential target and disulfiram a promising basis for the
design of novel anti-fasciolid compounds. The novel
compounds might as well be effective against other
parasite species. Indeed, first evidence for fatal ef-
fects of disulfiram and its derivatives was obtained
for schistosomes in vitro.

Contribution of unique regions of Alpa and Alp2b
in Plasmodium transmission
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Malaria is one of the deadliest diseases and kills more
than 400,000 people every year. The causative para-
sitic agent of malaria, Plasmodium, is spread by the
bite of female Anopheles mosquitoes. Effective ma-
laria control therefore requires a blocking of the para-
site transmission to suppress the number of infection
cases. The Actin family of proteins, including actin-li-
ke proteins (Alps), is heavily involved in transmission
to and through mosquitoes. While classical actins are
known to regulate motility and propagation of the
parasite, Alps are only recently discovered and their
functions are still largely unknown. Moreover, these
Alps are present only in the parasitic phylum of Api-
complexa, with some of them even being specific to
Plasmodium. Our preliminary research revealed that
removing Alp1 and Alp2b in Plasmodium resulted in
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the parasites with severely impaired motility or inabi-
lity to undergo sexual maturation during their trans-
mission stages to the mosquito. Interestingly, these
Alps contain several additional regions, which are
highly divergent from the core structure of classical
actins. This research aims to identify the role of the-
se unique regions by 1) characterising the function of
Alp1 and Alp2b through in vitro biochemical activity
assays and crystallography and 2) fluorescence-ba-
sed monitoring of their in vivo localisations in Plas-
modium. Based on the structural and functional stu-
dies in 1) and 2), we will 3) generate mutants of Alp1
and Alp2b to observe their impacts on the parasite
activities during a transmission between female mos-
quito and mouse. Bringing these aspects together,
we will fully evaluate the role and potential of the
unique regions of Alps as drug targets to stop Plas-
modium transmission.

Ezetimibe blocks coccidian parasite replication in
primary bovine endothelial cells
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Coccidian parasites (i. e. Toxplasma gondii, Neospora
caninum, Besnoitia besnoiti) represent a large group
of obligate intracellular parasites which affect both,
humans and animals. In fast replicating species, par-
asite proliferation only takes 24-48 h and ends with
lysis of host cells and release of parasitic offspring
(tachyzoites). In this context, successful parasite
proliferation requires host cellular nutrients and me-
tabolites. Given that coccidian parasites are consid-
ered as defective in cholesterol synthesis, they need
to scavenge this molecule from host cells, especially
for offspring membrane biosynthesis. There are two
main routes of cholesterol acquisition: cells may ei-
ther enhance endogenous de novo biosynthesis or in-
crease cholesterol uptake from extracellular sources.
Several pharmacological strategies were described
to interfere with cholesterol uptake in cells. In this
context, Ezetimibe, which has successfully been used
as hypolipidemic agent, seems suitable candidate
as anti-coccidian drug. So far, this compound is the
only drug capable of reducing intestinal absorption
of cholesterol by interacting with its target molecule,
Niemann-Pick C-1 like-1 protein (NPCaL1), a trans-
membrane protein highly expressed in enterocytes.
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Despite proven clinical effects of this drug in hyper-
cholesterolemia, little data are available on potential
effects of Ezetimibe on replication of T. gondii-, N.
caninum- and B. besnoiti-tachyzoites in vitro.

Our data shows that treatments with Ezetimibe did
not affect tachyzoite host cell invasion, but effec-
tively blocked intracellular T. gondii-, B. besnoiti- and
N. caninum-proliferation suggesting that Ezetimibe
acts directly or indirectly on tachyzoite replication
process. However, upon withdrawal of the drug, all
parasite species recovered and restarted prolifera-
tion, suggesting Ezetimibe-derived inhibitory effects
as reversible. Finally, treatments with Ezetimibe-glu-
curonide, which specifically blocks NPCL1-mediated
effects, did not affect intracellular parasite prolifera-
tion. Consequently, here observed anti-parasitic ef-
fects of Ezetimibe may be rather NPCiL1-indepen-
dent.

Identification of GPCR-neuropeptide interaction
and their functional analysis in Schistosoma man-
soni

Li X.*, Weth O.%, Haimann M., Grevelding C.G.*
*Institute for Parasitology

Schistosomiasis is a neglected tropical disease, cau-
sed by blood flukes (schistosomes) of the genus
Schistosoma. Despite its profound global impact,
only a single drug (praziquantel) is available to treat
this disease. Neuropeptides are important messen-
ger molecules that act via G protein-coupled recep-
tors (GPCRs) as neurotransmitters, neuromodulators
or hormones in the nervous system. Due to GPCR’s
pharmacological importance, and proven drug ab-
ility, GPCRs are promising targets for new ant-hel-
mintics. Comparative transcriptomics of paired and
unpaired worms and their gonads revealed 59 diffe-
rentially regulated GPCR genes putatively involved
in Schistosoma mansoni neuronal processes. Accor-
ding to the current analysis, 23 of 27 listed S. mansoni
neuropeptide precursor (Sm_npp) genes expressed
in adult S. mansoni show higher transcript levels in
the head part of males (paired or unpaired) and un-
paired females, which possibly indicates a function
in the nervous system. However, our knowledge of
S. mansoni GPCRs and their ligands are still frag-
mentary. Thus, a deeper understanding of GPCR
signalling in schistosome biology is essential, which
could be used in the treatment of schistosomiasis.



Goal of this study is to confirm Sm_npp-GPCR inter-
actions by biochemical methods and to characterize
the appropriate partners at the molecular level inclu-
ding functional analysis.

To this end, we analyzed the function of a presump-
tive allatostatin receptor (Smp_203500), which is ma-
le-preferentially expressed, and its candidate ligand
(Smp_154970) by double-stranded RNA (dsRNA)-
mediated RNA interference (RNAI) and subsequent
phenotype studies. The results showed a significant
knockdown of gene transcripts by real-time PCR but
no detectable difference observed inthe pairing stabi-
lity of the dsRNA-treated worm pairs. However, there
was a substantial decline in egg production compa-
red with the untreated control group. These results
indicate that the allatostatin GPCR Smp_203500 and
its putative neuropeptide ligand Smp_154970 are
possibly involved in influencing egg production in S.
mansoni.

Functional impact of a specific M1 protein phos-
phorylation site on influenza A virus propagation

Liu L.*?, Kuznetsova |.37, Mostafa A.*4, Hardt M.5,
Schmitz M.L.2, Pleschka S.»%7

*Institute of Medical Virology, Justus Liebig Universi-
ty Giessen, Germany

?|nstitute of Biochemistry, Medical Faculty, Justus
Liebig University, 35392 Giessen, Germany
3Department of Internal Medicine II, University of
Giessen and Marburg Lung Center (UGMLC) Giessen,
Germany

“Center of Scientific Excellence for Influenza Viruses,
National Research Centre (NRC), Giza 12622, Egypt
Simaging Unit, Biomedical Research Center, Justus
Liebig University Giessen, Germany

5Germen Center for Infectious Diseases (DZIF), Part-
ner Site Giessen, Germany

’German Center for Lung Research (DZL), Partner
Site Giessen, Germany

Phosphorylation is a post-translational modification
known to regulate the functions of proteins including
proteins encoded by influenza A viruses (IAV). We pre-
viously compared the Ser/Thr and Tyr phospho-pro-
teomes from the mouse-adapted SC35M virus or its
non-adapted SC35 counterpart at early and late time
points after infection of murine lung epithelial cells.
The results identified 12 novel phosphorylation sites
and confirmed 8 previously identified sites on sev-
eral viral proteins. We then analyzed all published

phosphorylation sites described to date, and com-
prehensively collected their structural context. From
this analysis we selected several highly conserved
phosphorylation sites with a functional implication.
Using reverse genetics, subcellular fractionation and
confocal laser-scanning microscopy we here provide
experimental evidence that the phosphorylation site
Ma-T108 of SC35M affects intra-cellular M1 transpor-
tation. Compared to wild type M1 the phosphoryla-
tion-deficient M1-T108 A mutant affects the cytoplas-
mic and nuclear accumulation of M1 and NP, thereby
leading to the failure of viral rescue. To further ana-
lyze the effects of phosphorylation M1-T108 on pro-
tein/protein interactions an antibody-based affinity
purification coupled to mass spectrometry is ongo-
ing. Overall, our data reveals a functional impact of
a specific Ma phosphorylation site on IAV replication
by regulating intracellular localization and trafficking
of AV proteins.

Role of ovary-preferentially expressed nuclear
receptors in egg and larval development of Schis-
tosoma mansoni

Moscheid M. F.%, Quack T.%, Grevelding C. G.*

*Institute of Parasitology, Biomedical Research Cen-
ter Seltersberg (BFS), Justus Liebig University Gies-
sen, Germany.

Schistosoma mansoni, a parasite of humans and an-
imals, is the cause of the widespread infectious disea-
se schistosomiasis. Schistosomes have a complex life
cycle, which is typical for endoparasitic trematodes.
However, the molecular biological processes of their
larval development are still not fully understood. Pre-
vious work of our group showed that in paired schis-
tosomes, receptors such as protein kinase receptors
serve as essential signal transduction molecules con-
trolling reproduction processes and tissue integrity.
Comparative transcriptome studies of adult schisto-
somes and their (isolated) gonads have uncovered
that genes coding for potential nuclear receptors are
regulated in a pairing-dependent manner (Lu et al.
2016). Some identified, yet uncharacterized nucle-
ar receptors comprise various potential retinoid and
thyroid hormone receptors, which are preferentially
or specifically transcribed in the ovaries of paired fe-
males. Receptors of the nuclear receptor superfamily
are ligand-activated transcription factors that play
diverse roles in cell differentiation and development,
cell proliferation, and cell metabolism, emphasizing
their biological importance. The binding of the li-
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gand to its corresponding nuclear receptor results in
transactivation of specific genes within a target tis-
sue, which needs to be characterized in more detail.
To obtain a better understanding of the role of the-
se receptors in developmental processes, this pro-
ject aims at functionally characterizing selected
receptors. To this end we will perform RNAi knock-
down experiments, inhibitor and interaction studies.
First results of this new project will be presented.
References:

Lu, Zhigang; Sessler, Florian; Holroyd, Nancy; Hah-
nel, Steffen; Quack, Thomas; Berriman, Matthew;
Grevelding, Christoph G. (2016): Schistosome sex
matters: a deep view into gonad-specific and pairing-
dependent transcriptomes reveals a complex gender
interplay. Sci Rep 6, S. 31150.

Generation of Transgenic Plasmodium falciparum
lines for Functional Characterization of Genes pu-
tatively involved in Sexual Differentiation

Moser M.?, Buchholz K.2, Przyborski J., Becker K.*

*Biochemistry and Molecular Biology, Justus Liebig
University Giessen

Although many effective efforts in prevention,
diagnosis and therapy reduced the incidence
of malaria, the disease continues to be a ma-
jor burden on humanity. The estimated 228 mil-
lion clinical cases and 405.000 deaths per year
worldwide remain a key health problem.

Regarding the discovery of new antimalarial drugs,
the developmental switch betweenasexual and sexual
differentiation is of particular interest. Counteracting
this switch suppresses the transmission, can reduce
morbidity and mortality of thediseaseandinlongterm
helps limiting the spread of drug resistance. The aim
of this project is to validate and functionally charac-
terize target genes, which seems to be of importance
for sexual differentiation in Plasmodium falciparum.
Based on a list of genes, which are upregulated
during sexual differentiation, we generated trans-
genic parasite lines using reverse genetics to apply a
knockdown approach. The FK binding protein desta-
bilization domain (ddFKBP)-system employed allows
the regulation of the amount of the gene of interest
(GOI)-specific protein in a ligand-dependent manner.
The phenotypic characterization of the sexual devel-
opment in the knockdown cell lines can show which
of the GOls are important/essential for sexual differ-
entiation. Genetically modified parasites were gener-
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ated for a subset of 23 GOls. For our ongoing stud-
ies, we focused on two of these cell lines: Pfsex2_DD
and Pfsex3_DD. After Validation of the knockdown
approach by a comparative analysis of the amount
of the GOl-specific protein under knockdown and
wild type condition, the phenotypic investigation will
show, which of the GOls is crucial for sexual differen-
tiation. The established methods can then be trans-
ferred to the other GOls.

Involvement of the Autophagy Machinery in Re-
productive Biology of Schistosoma mansoni

Mughal M.N.%, Grevelding C.G.*, Haberlein S.*

Institute of Parasitology, Biomedizinisches For-
schungszentrum Seltersberg, Justus Liebig Universi-
ty, 35392, Giessen

Schistosomiasis is a disease of global importance
caused by parasitic flatworms, schistosomes, which
cause pathogenicity through eggs laid by the female
worm inside the blood vessels of their host. Parasite
reproduction requires constant pairing of a female
with its male partner, which induces female sexual
maturation as a prerequisite for egg production. We
hypothesize arole forautophagyinthis process. Here,
for the first time, we obtained evidence for the par-
ticipation of the autophagy machinery in pairing-de-
pendent processes and reproduction of Schistosoma
mansoni. We identified autophagy genes by in-silico
analyses and analyzed the influence of in vitro culture
on the transcriptional profiles of these genes in male
and female worms by qRT-PCR. Among these genes
were Beclin, Ambrai, Vps34, DRAM, DAP1, and LC3.
Transcriptional analyses showed the sex-dependent
expression of DAP1, which was significantly higher
expressed in females compared to males. For DRAM,
we found the opposite direction of gene regulation.
Next, worms were treated with an autophagy inducer
(rapamycin) orinhibitors (bafilomycin A1, wortmannin
and spautin-1) to evaluate effects on autophagy pro-
tein expression, worm vitality, and reproduction. As
shown by western blot analyses, the conversion of the
key autophagy protein LC3, a marker for autophagic
activity, was found to be increased by rapamycin and
blocked by bafilomycin. All inhibitors affected worm
fitness as well as egg production, and they negative-
ly affected the morphology of gonads and intestine.
In summary, typical players of the autophagy
machinery exist in S. mansoni of which some in-
teresting sex-dependent expression patterns.



Manipulation of autophagy in S. mansoni by in-
hibitors induced detrimental effects, which en-
courages subsequent studies to unreavel the un-
derlying principles also against the background
of identifying potential antischistosomal targets.

The Alternative Animal Model Manduca sexta re-
veals a putative role of DUOX in the Etiology of In-
flammatory Bowel

Muller A. G.%, Miller F. H. H.?, Hentschel M.3, Bredow
C.-R.v.%, BredowY.?, Trenczek T.*

*Justus-Liebig-University Giessen, General Zoology
and Developmental Biology, Giessen

Radiologie und Nuklearmedizin Ludwigshafen, Lud-
wigshafen am Rhein, Germany

3Inselspital, Universitatsspital Bern, Bern, Switzer-
land

4Technische Universitat Dresden, Institute for Zoolo-
gy, Dresden, Germany

Bacteria heavily colonize animal epithelia. The dual
oxidase (DUOKX) is part of the first-line defense in
gut epithelia and attacks pathogenic bacteria via
synthesis of HOCI|. Because human DUOX and its
immunological context are similar to MsDUOX, we
established M. sexta as a model to understand the
role of DUOX in gut inflammation. In this study, we
tested if the activation of DUOX can cause gut in-
flammation in M. sexta.

The occurrence of HOCl in the gut of uracil fed but not
in control larvae was demonstrated. HOCl production
in larvae fed with uracil and DPI showed a significant
reduction of HOCI production compared to uracil only
fed larvae (Fig 2). Induction of MsDUOX after uracil
treatment was demonstrated with western blot and
in situ hybridization. Furthermore, survival kinetics
of larvae fed with uracil showed a significantly lower
survival (p < 0.0001) and a significantly lower weight
at L2d4 (p = 0.0208). We detected a significant higher
CT and MR contrast-enhanced gut wall thickness (p
< 0.0001, p = 0.0146), CT and MR gut wall signal en-
hancement (p < 0.0001, p = 0.004) and FDG uptake
(p = 0.039) in larvae fed with uracil compared to the
uracil-negative control group. Inflammation was fur-
ther confirmed using scanning electron microscopy.
Larvae fed with uracil and DPI, or uracil and NAC,
showed significantly reduced production of HOCI
(DPI) and a significant difference in CT, MR, and PET
imaging compared to animals fed with uracil only.
We can present strong indications that M. sexta
DUOKX is activated via uracil, and catalyzes the pro-

duction of ROS, which causes gut inflammation. This
new aspect should be considered and may lead to
new strategies for understanding inflammatory bow-
el diseases.

Mechanism of the cellular uptake of the Schistoso-
ma mansoni infiltrin IPSE/alpha-1 in host cells - In-
filtrins as novel paradigm in parasite-host-interac-
tion

Naujack P.F.M.?, Falcone F.H.*

YInstitute for Parasitology, BFS, Justus Liebig Univer-
sity, 35392 Giessen, Germany

The parasitic blood trematode Schistosoma mansoni
is the most prevalent cause of schistosomiasis in hu-
mans, a disease which, untreated, may lead to the de-
velopment of severe pathology. With the only effec-
tive drug being praziquantel, the treatment options
against schistosomiasis are limited. Therefore, it is of
great importance to investigate in alternative treat-
ments, including a better understanding of the in-
teraction between the parasite and the human host.
During the infection, adult worms settle in human
mesenterial vessels, where they release up to 300
eggs a day. These then transit through different tis-
sues into the intestine to finally be released with the
excretes. To facilitate their migration, eggs secrete
various antigens, which interact with human cells,
such as the infiltrin IPSE/alpha-1 (IL-4 inducing prin-
ciple of S. mansoni eggs), a dimeric glycoprotein of
the y-crystallin-like family. After its secretion, IPSE
is taken up by the host cell, through a still unknown
mechanism. With the help of its nuclear localization
sequence, IPSE/alpha-1 translocates and enters the
cell nucleus to bind and interact with host DNA. Once
inside the nucleus, it acts as an immunomodulator
that triggers IL-4 production in human basophils,
by being activated via cross-linking receptor-bound
IgE, supporting Falcone the switch of Th-immunity.
Since the cellular uptake mechanism of IPSE/alpha-1
by the host epithelial cells still remains unknown,
the aim of this study is to investigate this aspect.
Hereby, the focus will be set on whether IPSE is
harboring cell penetrating peptide (CPP) sequenc-
es or alternatively whether it enters the cell via en-
docytosis  or  receptor-mediated  processes.
For that purpose, IPSE/alpha-1 will be expressed
by using recombinant gene expression in bacteri-
al E. coli and human HEK 293 6E cells, which will
be then used to penetrate human CaCo-2 cells
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in combination with endocytosis-inhibitors. Ad-
ditionally, potential CPP-sequences of IPSE will
be synthesized to conduct a penetration-assay.

Single-Cell and Spatial Transcriptomics to Create a
Cell Atlas of the Liver Fluke Fasciola Hepatica for
Unraveling Developmental Processes

Puckelwaldt O.*, Hoek A.2, Koepke J.3, Samakovlis
C.3, Goesmann A.?, Grevelding C.G.*, Haberlein S.*
YInstitute of Parasitology, Biomedical Research
Center Seltersberg (BFS), Justus Liebig Univer-
sity Giessen, Schubertstrasse 81, 35392 Giessen
Bioinformatics and Systems Biology, Jus-
tus  Liebig  University = Giessen,  Heinrich-
Buff-Ring 58, 35392 Giessen, Germany
3Cardio-Pulmonary Institute (CPI), UKGM Giessen,
35392 Giessen, Germany

The liver fluke Fasciola hepatica is a parasitic flat-
worm found in many countries of the world including
Germany, and the cause of the widespread infectious
disease fascioliasis. Infection of sheep and cattle
cause huge economic losses, also human infections
are common. Treatment relies on a limited number
of compounds, with resistances reported for all, in-
cluding the main drug triclabendazole. With a fading
number of treatment options, a better understand-
ing of this organism is urgent to facilitate the devel-
opment of new alternative treatment approaches.

This project aims to promote a better understanding
of the development and survival of liver flukes within
their mammalian host, in which they undergo a fas-
cinating development. Juvenile worms excyst from
infective cysts and penetrate via the intestinal wall
into the body cavity, from where they migrate to the
liver. After a developmental phase, the adult flukes
reside and reproduce in the bile ducts where they
can persist for several years. During its development,
the fluke grows from 200 pm length to 2-3 cm while
adapting to the different environments in the host.
We will use
“Single cell RNAseq"” to create single cell atlases for
the different intra-mammalian stages. This approach
will allow a detailed view on cell type-specific gene
expression including putative drug target genes. One
major question on how stem cell populations change
in the course of development will be addressed by
this approach. As a second focus, fluke tissue will be
analyzed with “Spatial Transcriptomics”, a technique
which allows transcript recovery in a spatial context.
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The latter will facilitate the understanding of tissues
and local gene expression patterns. Together, the
datasets will help understanding liver fluke develop-
ment and adaptation to the host environment.

Genetic diversity and antimicrobial susceptibility
of Streptococcus equi ssp. equi isolates from hor-
ses

Rotinsulu D. A.»?, Kerner K., Prenger-Berninghoff E %,
Fey K.3, Stamm |.4, Libke-Becker A 5,

Amrozi A2, Soejoedono R. D.2, Semmler T.%, Ewers
C.r, Baverfeind R.2

*|nstitute for Hygiene and Infectious Diseases of
Animals, Justus Liebig University, Frankfurterstrasse
85-89, 35392 Giessen

2Faculty of Veterinary Medicine, IPB University, JI.
Agathis Kampus IPB Darmaga, 16680 Bogor, Indo-
nesia

3Equine Clinic (Internal Medicine), Justus Liebig Uni-
versity, Frankfurterstrasse 126, 35392 Giessen

4 IDEXX Laboratories, Vet Med Labor GmbH, Hum-
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5Institute for Microbiology and Epizootics, Free
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Strangles is a highly contagious disease of equines
worldwide. The disease is caused by a host-adap-
ted bacterial pathogen, Streptococcus equi ssp. equi
(S.ee). The objectives of our study were to enlighten
the genetic diversity and antimicrobial susceptibili-
ty of S.ee in order to direct future research towards
the development of better controlling strategies.

Putative S.ee isolates from equines in Germany, Den-
mark, the Netherlands, and Indonesia (2001-2020)
were investigated. All isolates were re-assessed by
MALDI-TOF MS for their taxonomic assignment. Ad-
ditionally, all isolates were examined by PCR for the
presence of the sodA gene of Sc. equi, and subspe-
cies-specific loci ICESe2 (S.ee) and ICESza (specific
for S. equi subsp. zooepidemicus, S.ez). Antimicro-
bial susceptibility of S.ee isolates was assessed ac-
cording to CLSI standards by using the Micronaut
System. Selected S.ee isolates were subjected to
multilocus sequence typing (MLST) and seM typing
using whole genome sequencing (WGS) data and the
PubMLST database (https://pubmlst.org/szooepide-
micus/). MALDI-TOF MS analysis confirmed all iso-




lates (n = 216) as S.ee. All these isolates encoded the
sodA gene while none carried the ICESz1 locus. The
ICESe2 locus was present in 215 (99.5 %) S.ee isola-
tes. All S.ee isolates of this study proved sensitive to
each of the five beta-lactam antibiotics investigated
(including penicillin G) but resistant to enrofloxacin.
MLST revealed only two and highly related sequence
typesin the 71 S.ee isolates selected for this analysis,
namely ST151 (60.6 %) and ST179 (39.4 %). Further-
more, 20 different seM types were identified in these
isolates, including 7 novel seM types.

Our results suggest that phylogenetic diversity of
S.ee is low but seM typing appears suitable for iden-
tifying and tracking epidemics of strangles. In those
cases of strangles where antimicrobial chemother-
apy is clinically indicated, penicillin G can continue to
be the first choice for treatment.

Autochthonous Angiostrongylus cantonesis, An-
giostrongylus vasorum and Aelurostrongylus ab-
strusus infections in terrestrial gastropods from
Macaronesian Archipelago of Spain

Segeritz L.>, Cardona A.2, Taubert A.?, Hermosilla C.,
RuizA.2

Institue of Parasitology, Justus Liebig University
Giessen, Schubertstrasse 81, 35392 Giessen, Germa-
ny

*Parasitology Laboratory Unit, University of Las Pal-
mas de Gran Canaria, Arucas, Las Palmas, Spain

Zoonotic relevant Angiostrongylus cantonensis in-
fections, causing eosinophilic meningitis in humans,
were recently reported in rat final hosts and gastro-
pod intermediate hosts in Tenerife. The nematodes
Angiostrongylus vasorum and Aelurostrongylus ab-
strusus are of veterinary concern, affecting canine
and feline respiratory and cardiovascular system.
Currently these parasites are considered as spread-
ing in Europe and as emerging in previously non-en-
demic areas. Therefore, aim of this work was to con-
duct an epidemiological survey on metastrongyloid
nematodes in native slug and snail intermediate
hosts for islands of Macaronesia, Spain. Overall, 131
terrestrial slug/snail species (Plutonia lamarckii, Cor-
nu aspersum, Theba pisana, Rumina decollata) were
collected in 27 selected locations of Tenerife, Gran
Canaria, El Hierro, Lanzarote, La Palma and Fuerte-
ventura. Gastropod samples were examined micro-
scopically via artificial digestion for the presence of
metastrongyoid lungworm larvae.

Current study revealed a total prevalence of 0.8% for
A. cantonensis, 4.6% for A. vasorum and 3.8% for A.
abstrusus in Macaronesian gastropods. In Tenerife, all

three lungworm species were found thereby recon-
firming endemicity of A. cantonensis for this island.
Snails originating from El Hierro were positive for A.
abstrusus and A. vasorum larvae with prevalences of
5% and 10%, respectively, showing rather high larval
burdens of up to 290 larvae per specimen.

This epidemiological survey expands geographic dis-
tribution of human, canine and feline lungworms in
Macaronesia. The presence of these neglected lung-
worm parasites in Spain, particularly of anthropo-
zoonotic A. cantonesis, calls for future large-scale
monitoring on metastrongyloids in obligate inter-
mediate hosts, paratenic hosts as well as final hosts.

Characterizing the crosstalk of endoplasmic reticu-
lum (ER) stress pathways with NF-kBB, JNK, P38 in
Coronavirus infected cells

Shaban M.S.%, Albert B.V.2, Weiser H.?, Kracht M.*

*Rudolf-Buchheim-Institute of Pharmacology, Jus-
tus-Liebig-University Giessen, Schubertstrasse 81,
35392 Giessen, Germany

Coronaviruses (CoV) are a group of very large plus-
strand RNA viruses whose life cycle is strictly con-
fined to the host cell cytoplasm. CoV replication
triggers alterations in the pattern of gene expression
and the activating phosphorylation of several protein
kinases in the infected cell. Among the pathways al-
tered by CoV infection, several are related to the en-
doplasmic reticulum (ER) stress response, the NF-«kB
pathway and the mitogen-activated protein (MAP)
kinases P38 and JNK. To understand the role of these
pathways in the life cycle of CoV and to character-
ize a possible cross talk among them and how this
affects or fine-tunes the outcome of the infection,
we first treated HuH7 cells infected with human CoV
229E with small-molecule inhibitors to independent-
ly inhibit; PERK , an ER stress sensor, P38 or JNK.
Inhibition of PERK with GSK2606414 and inhibition
of JNK with SP600125 resulted in pronounced reduc-
tion in the level of viral nucleocapsid (N)N-protein
as assessed by western blotting. Both inhibitors also
affected the phosphorylation levels of PERK, elF2a,
P38, JNK and the total protein level of IkBa, the
major negative regulator of NF-kB. Interestingly, the
JNK inhibitor also caused reduction in the total pro-
tein levels of PERK, P38 and JNK. In contrast, inhibit-
ing 38 with SB203580 did not result in any significant
effect on viral N-protein synthesis nor on other path-
ways investigated in this study. Next, we generated
PERK—deficient cell lines using CRISPR-CASgq to fur-
ther characterize the role of this kinase in viral life cy-
cle. Contrary to the results obtained by PERK inhib-
itor, preliminary data indicated no reduction in the
level of N-Protein. However, the PERK knockdown
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was functional as it caused a reduction in phosphory-
lation of the PERK substrate elF2a (a major event in
inhibition of protein translation) upon CoV infection.
Collectively, the obtained data until now reveal an in-
terconnectedrole of several of these kinasesinthe life
cycle of the virus. Their cross-talk possibly serves to
fine—tune the outcome of the infection. Further char-
acterization and investigation of the host response
at the level of virus-induced signaling complexes and
gene expression are, however, required to gain in-
depth understanding of the mechanisms involved.

Real-time measurement of ATP dynamics in Plas-
modium falciparum using genetically encoded flu-
orescent probes

Springer E.>, Heimsch K.%, Rahlfs S.*, Becker K .2, Przy-
borski J.*

*Biochemistry and Molecular Biology, Justus Liebig
University Giessen, Heinrich-Buff-Ring 26-32, 35392
Giessen

Malaria is a serious infectious disease and remains
one of the greatest public health burdens for hu-
mankind. In 2018, an estimated 228 million cases oc-
curred worldwide. Of these, around 405,000 people
died, with the majority of victims being children un-
der five. Of all malaria-causing Plasmodium (P.) spe-
cies, P. falciparum has the highest impact on global
health causing most infections as well as the deadli-
est form of the disease. With resistance formation on
the rise, basic research for development of new drugs
remains critical for global health.

Because of its pivotal role, the energy metabolism of
P. falciparum is an interesting target for drug design
and its central metabolite adenosine triphosphate
(ATP) a most interesting factor to analyse. So far,
only cell disruptive or intensiometric ATP assays were
developed for P. falciparum with different drawbacks
and partly inconsistent results. Therefore, we stably
integrated fluorescent probes, based on forster res-
onance energy transfer (FRET) and known as Ade-
nosine sB-Triphosphate indicator based on Epsilon
subunit for Analytical Measurements (ATeam), into
the genome of P. falciparum. ATeams are capable of
measuring ATP levels in a ratiometric manner, there-
by, facilitating in vivo measurements of ATP dynam-
ics in real-time using fluorescence microscopy, plate
reader and flow cytometry, while overcoming many
obstacles of established ATP analysing methods.
We already verified stable integration of ATeams into
the P. falciparum genome. In a next step, we will anal-
yse the proof of principle by comparison of in vitro
measurements of recombinant ATeam protein with
in vivo calibrated transgenic parasites. Besides mea-
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suring ATP levels in the cytosol, we will also target
the sensor to different subcellular compartments of
the parasite, as well as to the erythrocyte host cell. In
this way, we hope to uncover so far unknown mech-
anisms of action of selected antiparasitic compounds
and get new insights into parasite-host interactions.

Nuclear Liver X Receptors in IL-1R induced Phos-
pholipid Release from Synoviocytes into Osteoar-
thritic Synovial Fluid

Thottakkattumana Parameswaran V.?, Eichner G.2,
Rickert M.?, Steinmeyer J.*

*Laboratory for experimental orthopaedics, Depart-
ment of orthopaedics, Justus Liebig University Gies-
sen, Paul-Meimberg-str. 3, 35392 Giessen
*Mathematical institute, Justus Liebig Giessen,
Arndtstrasse 2, 35392 Giessen

Previously, we reported that the phospholipids
(PLs) of synovial fluid (SF) increase substantial-
ly during osteoarthritis (OA), however, the exact
mechanism governing this change is largely un-
known. Endogenous agonists of the nuclear liv-
er X receptors (LXR) are oxysterols generated e.g.
by cholesterol 25-hydroxylase (CH25H) and cyto-
chrome P45o family 7 subfamily B1 (CYP7B1). Here,
we test the hypothesis that IL-1 enhanced the PL
release from fibroblasts-like synoviocytes (FLS) by
stimulating the expression of both cholesterol hy-
droxylases respectively oxysterols and, thus subse-
quently of LXR and of ABC-lipid transporters.

Cultured FLS isolated from knee synovial tissues
of OA patients undergoing knee replacement sur-
gery were treated with IL-13, and the LXRa agonists
TOg01317 or GW3965 for 24 and 48 hours (n=6).
Our analysis revealed that IL-1f significantly elevat-
ed the expression of both cholesterol hydroxylases
(CH25H, CYP7B1) already after 24 hours whereas
Togo1317 displayed no effect. Furthermore, IL-13
and TOgo01317 significantly increased the release of
[3H]-labelled PLs from FLS into media during 48 h.
The effect of TOg901317 could be reproduced with
another LXR-a agonist GW3965. RT-gPCR analysis
demonstrated that the key elements required for the
release of PLs from FLS, namely the ABC transport-
ers ABCA1, ABCGa and the apolipoprotein E (APOE)
were elevated after 24 h treatment with TOgo1317
but not with IL-1p. However, our western blot analy-
sis revealed that the ABCA1 protein was elevated af-
ter 48 hin both TO901317 and IL-1f treated samples.
Taken together, our data suggest an indirect and
thus delayed effect of IL-18 on ABC-transporters and
APOE involved in PL release from FLS. In conclusion,
our results indicate that IL-1f follow the novel dis-
covered IL-18-CH25H-CYP7B1 pathway in inducing
LXRa which in turn activates the PL release from FLS



into the SF during OA by an enhanced expression of
ABC-transporters.

Cryptosporidium parvum: metabolic impact on
host cells and metabolism-related parasite inhibi-
tion under physioxic/hyperoxic conditions

Vélez J.*, Velasquez Z. D.?, Silva L. M. R.2, Daugschies
A3, Mazurek S.?, Hermosilla C.2, Taubert A.*

Institute of Parasitology, Justus Liebig University
Giessen, Giessen, Germany

?|nstitute of Veterinary Physiology and Biochemistry,
Justus Liebig University Giessen, Giessen, Germany
lInstitute of Parasitology, University of Leipzig,
Leipzig, Germany

Cryptosporidium parvum is an important zoonot-
ic protozoan parasite causing severe enteritis in
young calves, children and immunocompromised
humans. Epicellular replication of this parasite re-
quires energy and cell building blocks, however, C.
parvum owns only minimal metabolic capacities.
Consequently, C. parvum highly depends on host
cell metabolism. Therefore, we here analyzed met-
abolic signatures of C. parvum-infected host cells
under physioxic (5% O)) and hyperoxic (2% O))
conditions and examined effects of targeted inhi-
bition of selected metabolic pathways on C. par-
vum infection.

For C. parvum detection, a Vicia villosa-based assay
was used. Based on data of conversion rates of key
metabolites in supernatants of C. parvum-infected
HCT-8, targeted inhibition studies were performed
using following metabolic blockers: galloflavin (lac-
tate dehydrogenase blocker), lonidamine (hexoki-
nase blocker), syrosingopine (MCT1/MCT4 blocker)
and compound 968 (C968, glutaminase 1 blocker). In
addition, glycolytic responses of C. parvum-infected
HCT 8 cells were analyzed by Seahorse® and lumi-
nescence technology. Moreover, in order to establish
a more realistic C. parvum in vitro culture, a recently
reported air-liquid system is actually being adapted
to bovine small intestinal epithelial spheroids.
Overall, lonidamine, galloflavin, syrosingopine and
compound 968 treatments all efficiently reduced C.
parvum infection rates under both oxygen conditions.
In line, glycolytic responses were found up-regulated
in C. parvum-infected HCT-8 at 21% O_ (24 h p. i.) as
detected by Seahorse® instrumentation. Likewiese,
analyses on glycolytic ATP generation confirmed a
parasite-triggered up-regulation of this energy-relat-
ed pathway in HCT-8 cells. The establishment of an
air-liquid system based on primary bovine stem cells
is currently ongoing and will deliver an improved cell

culture system for C. parvum being closer to the in
vivo situation.

Cholinergic regulation of ATP-induced release of
the pro-inflammatory cytokines interleukin-13
and interleukin-18 in inflammatory bowel disease
(IBD) patients

Wolf P.2, Hecker A.%, Hardt P.2, Bruns-Toepler M.2,
Padberg F.?, Grau V.%, Richter K.*

*Laboratory of Experimental Surgery, Department of
General and Thoracic Surgery, Justus Liebig Univer-
sity Giessen, 35392 Giessen, Germany

2Department of Gastroenterology University Hospi-
tal, UKGM, Giessen, Germany

Patients diagnosed with inflammatory bowel diseas-
es (IBD) like Crohn’s disease (CD) and ulcerative coli-
tis (UC) suffer from a broad spectrum of symptoms
e.g. diarrhea, abdominal pain or vomiting, resulting
in a reduced quality of life. The natural history of IBD
is one of periods of remission and flares.The pro-in-
flammatory cytokines interleukin-1p (IL-1B) and in-
terleukin-18 (IL-18) are known to play a crucial role
in the pathogenesis of IBD. Natural sources of IL-1f
and IL-18 are monocytes, macrophages and epithe-
lial cells. In preliminary experiments, we have iden-
tified a panel of novel, unconventional nicotinic ace-
tylcholine receptor (nAChR) agonists that efficiently
inhibit the adenosine triphosphate (ATP)-dependent
release of IL-18 from monocytes of healthy human
donors. The aim of this project is to test if this cho-
linergic mechanism is active in IBD patients as it was
observed that cigarette smoke is a risk factor for dis-
ease onset and progression in CD but appears to be
protective in UC. Our preliminary data show, that the
cholinergic mechanism is functional in CD patients. In
addition, we were able to show for the first time, that
the cholinergic mechanism inhibits the ATP-depen-
dent release of IL-18 from primary monocytic cells.
ATP-independent mechanisms, however, remain un-
impaired. Further experiments on monocytes from
UC patient are needed. The next goal of this proj-
ect is to clarify the underlying cholinergic signaling
pathways. Therefore, we will perform basic research
on monocytic cell lines, differentiated macrophages
and ex vivo experiments on freshly isolated mono-
cytes from healthy donors as well as IBD patients. In
the presence or the absence of nAChR agonists, the
ATP-induced release of pro-inflammatory cytokines
(IL-2B, IL-18) from cells primed with lipopolysaccha-
ride (LPS), will be analyzed in cell culture supernatant
via ELISA and Western blot. Cellular cytokine expres-
sion will be analyzed via real-time RT-PCR and West-
ern blot.
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Identification of growth factors and regulato-
ry cytokines during postnatal cell cycle exit in
cardiomyocytes

Adibi P.%, Jux C.%, DrenckhahnJ. D.*

*Department of Paediatric Cardiology, Justus
Liebig University Giessen, Feulgenstrasse 10-12,
35392 Giessen

Cardiac growth during intrauterine development
is primarily mediated by cardiomyocyte prolifer-
ation. Murine cardiac myocytes rapidly lose their
proliferative ability such that adult cardiomyo-
cytes are almost unable to divide. If the cell cycle
arrest in cardiomyocytes is initiated immediate-
ly after birth, cardiomyocyte numbers in humans
born preterm might be reduced compared to
term births, which may elevate the risk for car-
diovascular disease. Therefore, understanding
how the exposure to an extrauterine environ-
ment induces cardiomyocyte cell cycle with-
drawal has important implications for preterm
birth. Using immunofluorescence staining for
proliferation markers, directly after birth, we
noticed a drop in Ki67 positive cardiac cells and
phospho-histone-H3 positive cardiomyocytes.
Moreover, our western blot results showed that
within several hours after exposure to the extra-
uterine environment the activity of mTOR and
MAP-kinase pathways was reduced, in mouse
ventricular myocardium. These signaling path-
ways are at least partially requlated by growth
factors. Consequently, we hypothesize that the
birth-mediated cardiomyocyte proliferation re-
duction is caused by altered growth factor and
cytokine availability in postnatal compared to
intrauterine environment. This study’s aim is to
identify growth factors and cytokines in perina-
tal hearts with a potential role in cardiomyocyte
proliferation. Indeed, our in silico screen in mice
and humans revealed that among 161 studied
growth factors and cytokines, 68% exhibited
variation in their RNA expression patterns upon
exposure to extracellular environment. In up-
coming analyses, proteomic tools will be used to
quantify growth factors and cytokines in mouse
perinatal hearts by antibody-array screening. By
comparing in silico and proteomic results, candi-
date growth factors and cytokines will be select-
ed for in vitro studies to induce proliferation in
isolated neonatal mouse cardiomyocytes. Tak-
en together, this study could reveal new mech-
anisms of cardiomyocyte cell cycle regulation
in the immediate perinatal period relevant for
preterm birth.
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Effects on the peroxisomal compartment and
associated gene transcription during differ-
entiation of T7 alveolar epithelial cells type Il
(AEC II)

Alam M.R.%, Karnati S.*?, Janga H.*, Baumgart-
Vogt, E.*

YInstitute for Anatomy and Cell Biology, Justus
Liebig University Giessen, Aulweg 123, 35392
Giessen

?|nstitute for Anatomy and Cell Biology, JMU
Wuerzburg, Koellikerstralde 6, 97070 Wirzburg

Among the 4o different cell types of the lung,
only alveolar epithelial cells type Il (AECII) and
club cells contain substantial amounts of per-
oxisomes (*Karnati and Baumgart-Vogt, 2008,
2009). However, only hypothetic information
is available in the literature on the functions of
these cell organelles (e.g. surfactant metabo-
lism) in AECII after treatment with peroxisome
proliferating drugs (Fringes and Reith, 1988).
Since AECII are difficult to isolate and cannot be
maintained in a differentiated state in primary
cell culture over long time periods for functional
experimental studies, better cell culture mod-
els in which AECII exhibit a high differentiation
state are needed. Therefore, for further func-
tional studies on the relationship of AECII-dif-
ferentiation on the peroxisomal compartment,
we established a T7 AECII cell culture system.
The T7 cell line, derived from isolated AECII from
the H-2kb-tsAs8 transgenic mouse (“immort-
omouse”) can be cultured under proliferation
(permissive) or differentiation (non-permissive)
conditions and aspect of differentiation on the
peroxisomal compartment can be nicely stud-
ied. The results of our study reveal a much high-
er abundance of peroxisomes in differentiated
T7 AECII in comparison to cells in the prolifera-
tion state. Furthermore, differentiated T7 AECII
showed a specific protein composition and gene
expression pattern, similar to the ones observed
in Type Il alveolar cells in morphological stud-
ies on lung tissue sections in situ. The differen-
tiation process was confirmed by the increase
of the AECII specific cell marker protein SP-C
and the other surfactant proteins (SP-A, SP-B
and SP-D). Immunofluorescence, qRT PCR, and
Western blotting experiments showed a marked
elevation of the mRNAs and proteins of the per-
oxisomal biogenesis proteins (PEX13p, PEX14p),
peroxisomal B-oxidation enzymes (MFP2 and



thiolase), and ether lipid synthesizing enzymes
(AGPS and GNPAT) in differentiated T7 AECII in
comparison to lower levels in proliferating T7
AECII. Interestingly, the mRNA and protein for
the peroxisome proliferator-activated receptor
PPAR-beta increased very strongly, suggesting
its involvement in the maturation of the peroxi-
somal compartment in dfferentiating T7 AECII.

Role of the ER-stress-associated factors C/EBP
homologous protein (CHOP) and Apoptosis
signal-regulating kinase 1 (ASK1) in the devel-
opment of pulmonary fibrosis

Antoine J.*3, Henneke |.*3, Klymenko 0., See-
ger W.»34 Guenther A.*3%, Korfei M.*3

*Universities of Giessen and Marburg Lung
Centre (UGMLC), Biomedical Research Centre
Seltersberg (BFS), Justus Liebig University Gies-
sen, 35392 Giessen, Germany.

2UGMLC, Department of Internal Medicine,
Medical Clinic Il, 35392 Giessen, Germany.
3German Centre for Lung Research (DZL), Aul-
weg 130, 35392 Giessen, Germany.
“Max-Planck-Institute for Heart and Lung Re-
search, Department of Lung Development and
Remodelling, 61231 Bad Nauheim, Germany.
sAgaplesion Lung Clinic Waldhof Elgershausen,
35753 Greifenstein, Germany.

*European IPF Network and European IPF Regis-
try

Idiopathic pulmonary fibrosis (IPF) is an age-re-
lated interstitial lung disease with fatal outcome,
for which no curative treatment exists to date.
The main characteristic of IPF is Endoplasmic
Reticulum (ER)-stress and apoptosis in type-Il al-
veolar epithelial cells (AECII), which consequent-
ly cause chronic epithelial injury and progressive
lung fibrosis. Induction and upregulation of the
proapoptotic ER-stress factor CHOP in AECII of
IPF-patients is an eminent observation. We de-
veloped double-transgenic mice with AECII-spe-
cific overexpression of Chop by using the Tet-
racycline-On-system (SP-C rtTA/tetO7-Chop).
However, 3 months old Chop transgenic mice did
not develop lung fibrosis in response to 28 days
doxycycline-feeding, despite nuclear Chop-over-
expression in AECII and apoptosis-induction. We
thus suggested that the extent of AECll-apopto-
sis in the ‘Chop-mice’ was not sufficient to cause

lung fibrosis, and that'second hits’suchastheage
may be required for ‘high-level’ AECII-ER-stress
and apoptosis. We therefore exposed 14 and 27
months old ‘Chop-mice’ to doxycycline-feeding,
and currently, we are phenotyping these mice.
Furthermore, immunoblot-experiments indicat-
ed that ASK1 and its downstream effector kinas-
es JNK1/2 and p38MAPK are hyperactivated in
IPF-lungs as compared to normal donor-lungs.
Immunohistochemical analyses revealed that
ASKa-signalling is upregulated in both the apop-
totic AECII as well as in the apoptosis-resistant
fibroblast-foci of IPF-lungs, thus revealing a dual
function in pulmonary fibrosis. Because ASK1 be-
comes activated by oxidative- and ER-stress, we
hypothesize that in lung fibrosis including IPF,
the ASKa-signalling pathway induces through
the ASK1-p38 axis as well as the ASK1-JNK axis
apoptosis in AECII, while in lung fibroblasts,
both ASKa-signalling pathways mediate surviv-
al-related and profibrotic responses. We there-
fore aim to evaluate the therapeutic blockade
of ER-stress-signalling on development of lung
fibrosis in vivo by using Aska(-/-)-knockout mice
or the small-molecule Aski-inhibitor selonsertib
in the bleomycin-mouse model of lung fibrosis.
We conclude that chronic ER-stress mediated by
ASKa plays a major role in IPF-pathogenesis.

The role of HDACg deficiency during age-re-
lated chronic inflammation in lung

Avci E.A%, Sarvari P.S.*, Mansouri S.M.*, Gamen,
E.G.Y, Vazquez Armendariz A.lLV.A.:2, Herold
S.H.?, Seeger W.S.*?, Savai R.S.*?, Pullamsetti,
S.p2

*Max Planck Institute for Heart and Lung Re-
search, Parkstrasse 1, Bad Nauheim, 61231
Faculty of Medicine, Justus Liebig University
Giessen, Aulweg 130, 35392 Giessen

Aging is known to be associated with altered
inflammatory markers, influenced by epigen-
etic modifications. Aging immune system has
persistent low-grade pro-inflammatory state.
Histone deacetylase 9 (HDACg), a member
of class lla, catalyzes the removal of acetyl
groups from lysine residues in both histone
and non-histone proteins. HDACg is shown to
control the target genes in tumor formation,
inflammation, atherosclerosis, and metabol-
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ic diseases. The aim of study is to reveal the
role of HDACq deficiency leading to chronic
inflammation in response to differential sig-
naling mechanisms in aged lung.
The study is performed in 3 different age groups
(Group 1= 8-12 weeks old (young), Group 2= 30-
34 weeks old (middle aged), Group 3= 2 48 week
old (aged)). Interestingly, aged HDACg -/- mice
showed reduced survival and decreased body
weight. Hematoxylin and eosin stainings re-
vealed that aged HDACgq -/- mice have severe
chronic inflammation in the lungs when com-
pared to young and middle aged mice as well as
wild type (WT) mice of each group. Important-
ly, CD45+/CD68+ monocytes and CD45+/CD3+
T-cells were accumulated in inflamed sites of
HDACg -/- aged mouse lungs. Furthermore, iso-
lation and differentiation of bone marrow de-
rived monocytes to macrophages from aged WT
and HDACg -/- mice as well as cytokine profiling
from human HDACg depleted M1 macrophages
demonstrated that HDACg9 depletion creates
dysbalance in anti- and pro- inflammatory status
of macrophages. Importantly, HDACg depletion
also decreases pro-SPC and E-cadherin expres-
sion and increases Vimentin expression in alveo-
lar type Il epithelial cells and in lung organoid cul-
tures generated from WT and HDACg -/- mice.
These results indicate that HDACg deficiency is
involved in chronic inflammation and age-relat-
ed functional and structural changes of the lungs.
The findings of the study will provide important
insights to reveal the role of HDACgq in the regu-
lation of inflammaging-related lung remodeling.

Role of miR-142 in Idiopathic Pulmonary Fi-
brosis

Bagari S.*, Carraro G.%, Shrestha A%, Rivetti S.?,
Bellusci S.*

*Cardio-Pulmonary-Institute (CPI), Justus Liebig
University Giessen, Aulweg 130, 35392 Giessen,
Germany

Idiopathic Pulmonary Fibrosis (IPF) is a highly le-
thal, chronic lung disease that usually gets worse
over time and leads to mortality in 2-3 years after
diagnosis. MicroRNAs are non-coding RNAs of
21-22 nucleotides in length that mostly act by re-
pressing the expression of protein coding genes
at the post-transcriptional level via binding to 3’
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untranslated region (UTR) of targeted mRNAs.
MicroRNAs regulate various physiological pro-
cesses including cell proliferation, cell differenti-
ation and apoptosis. In this study, we focused on
miR-142, an emerging key regulator of the Wnt
signaling pathway, already demonstrated having
a vital role in IPF. The maturation of hairpin tran-
script of miR-142 gives rise to miR-142-3p (guide
strand) and miR-142-5p (passenger strand). It
has been revealed that miR-142-3p contributes
to maintain proper proliferation of mesenchy-
mal progenitors by physically binding to Adeno-
matous polyposis coli (Apc) mRNA, a negative
regulator of Wnt signaling, regulating its mRNA
level. RT-gPCR analysis and Immunofluorescence
imaging of lung samples from patients with IPF
as well as lungs from mice exposed to bleomycin
(murine lung fibrosis model), revealed that hyper
proliferative foci with enhanced Wnt signaling are
strongly associated with high miR-142-3p expres-
sion.

Origin and fate of smooth muscle cells during
pulmonary vascular remodeling and reverse re-
modeling

Chu X.*2, Kheirollahi V.2, Moiseenko A%,
Vasquez-Armendariz A.l.%, Hadzic S.?, Pak O.%,
Herold S.*, EI Agha E.?, Zhang J.S5.*2, Weissmann
N.?, Bellusci S.*2

*Universities of Giessen and Marburg Lung Cen-
ter, Giessen, Germany
*Wenzhou Medical University, China

During pulmonary hypertension (PH), pulmonary
vascular remodeling (VR) is triggered, which hap-
pens primarily in pulmonary arterioles. There are
three types of vascular remodeling. First, the ap-
pearance of smooth muscle actin positive cells in
distal pulmonary arterioles, which is not muscu-
larized in normal conditions. Second, the thicken-
ing of the tunica media of the proximal arterioles
is caused by an increased number of smooth mus-
cle cells. Last, the thickening of tunica adventitia,
alayer of connective tissue in vessels, is due to the
appearance of smooth muscle cells. Recent stud-
ies done by Sheikh et al. (Cell Rep. 2014), have
shown that Sma-positive cells in the tunica media
and ectopic Sma-positive cells in the non-muscu-
larized distal arterioles are derived from pre-ex-
isting Sma-positive cells, namely PH-associated



SMCs. However, we think that other mesenchy-
mal cells that transiently express Acta2 contribute
to SMC formation during the remodeling process.
GLI1+ cells, located very close to blood vessels
and which probably represent a subpopulation of
pericytes, maybe the other source of SMCs. In this
study, we are going to use in vivo lineage tracing
tools to study the origin of PH-associated SMCs
by using hypoxia-induced and tobacco smoke-in-
duced PH mice models. Gli1rCreERT2/+ targeting
the progenitors of SMCs has been crossed with
red fluorescent protein reporter tdTomatoflox
mice to generate Gli1CreERT2/+; tdTomatoflox
mice. This line allows us to permanently label the
GLIl1+ cells, upon tamoxifen-based Cre activation,
2 weeks prior to hypoxia or smoke treatment.

Myeloid cell-specific inducible nitric oxide syn-
thase drives pulmonary hypertension in chronic
obstructive pulmonary disease

Gredic M.z, Wu C.Y.%, Hadzic S.*, Pak O.%, Savai
R.*2, Kojonazarov B.*, Doswada S.?, Weigert A3,
Henneke I., Guenther A.**5, Schermuly R. T.%,
Seeger W.*?, Sommer N.*, Kraut S.?, Weissmann
N.*

*Cardio-Pulmonary Institute (CPI), Universities
of Giessen and Marburg Lung Center (UGMLCQ),
Member of the German Center for Lung Research
(DZL), Justus Liebig University, Giessen

*Max Planck Institute for Heart and Lung Re-
search, Member of the German Center for Lung
Research (DZL), Bad Nauheim, Germany
3Institute of Biochemistry |, Faculty of Medicine,
Goethe University Frankfurt, Frankfurt
“European IPF Registry & Biobank (eurlPFreg),
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sAgaplesion Lung Clinic Waldhof-Elgershausen,
Greifenstein

Chronic obstructive pulmonary disease (COPD) is
a progressive and incurable disease, predicted to
become the third leading cause of death world-
wide by 2030. COPD is characterized by persistent
airflow limitation, often described with terms
“chronic bronchitis” and “emphysema”. Addi-
tionally, most of the COPD patients have mild to
moderate pulmonary hypertension (PH), which is
associated with increased mortality and morbid-
ity. Intriguingly, pulmonary vascular alterations
precede alveolar destruction and have been sug-

gested to drive emphysema development.

Our previous study identified inducible nitric ox-
ide synthase (iNOS) as a key player in the devel-
opment and reversal of smoke-induced PH and
emphysema in mice. Moreover, we demonstrat-
ed that iINOS expression in bone-marrow-derived
cells drives pulmonary vascular remodelling and
consequent PH, but not emphysema.

In this study, we aimed to identify bone-mar-
row-derived cell type driving smoke-induced PH
and decipher pro-proliferative pathways involved
in this process.

To achieve these goals, we 1) chronically exposed
myeloid cell-specific iNOS knockout mice to
smoke to assess the development of emphysema
and PH in vivo, and 2) used co-cultures of mac-
rophages and pulmonary artery smooth muscle
cells (PASMCQ), to decipher pro-proliferative path-
ways in vitro.

Myeloid cell-specific iNOS knockout mice were
protected against smoke-induced PH but devel-
oped emphysema. Interestingly, iINOS deletion in
myeloid cells ameliorated smoke-induced chang-
es in the phenotype of lung inflammatory cells,
including the increase in expression of CD206, a
marker of M2 polarization, on interstitial macro-
phages. In co-cultures of M2 macrophages with
PASMC, smoke-induced pro-proliferative signal-
ling was abolished by inhibition of INOS in phago-
cytic cells. Importantly, numerous iNOS-positive
and CD206-positive macrophages accumulated
in the proximity of remodelled vessels in lungs of
COPD patients, as shown by immunohistochem-
istry.

Overall, our results demonstrate that deletion of
iINOS in myeloid cells prevents the development
of smoke-induced PH and suggest that iNOS-de-
pendent communication of M2 macrophages and
PASMC drives underlying vascular remodelling.

Sensory epithelial cells in the respiratory tract
of mice, pigs and man

Hamarsheh D.2, Kummer W.

*Institute for Anatomy and Cell biology, Jus-
tus-Liebig-University Giessen, Aulweg 123, 35392
Giessen
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Specialized sensory epithelial cells sensing nox-
ious chemicals and initiating protective reflex are
found along the mammalian respiratory tract.
Studies in rodents suggested the presence of at
least three populations: 1) neuroendocrine cells
with basal dense core vesicles, 2) solitary cho-
linergic chemosensory cells, 3) cells expressing
villin with no further known characteristics. Still,
even mice and rats differ considerably in some as-
pects. This study aims to provide a positional and
sensory signalling pathway focused inventory of
such potentially sensory cells in the respiratory
tract of a larger mammal (pig) in comparison to
mice, the most common model organism.
Specimens of human taste buds (positive control)
and respiratory tract were obtained from anato-
my body donors, pig specimens were obtained
fromthe butchery, mouse tissues were taken from
TRPMs5-eGFP reporter and C57BL6/J mice. Single-
and multiple-labelling immunofluorescence was
conducted on paraffin and fixed frozen sections
with relevant marker antibodies. In mice, neu-
roendocrine cells (PGPg.5+, CGRP+) extend from
the trachea deep into lung until final branching of
bronchioles but are missing in alveoli. Chemosen-
sory cells (TRPMs5+, GNAT3+, PLCB2+) were found
in the trachea, extrapulmonary bronchi and only
exceptionally in intrapulmonary bronchioles. In
pig, PGPg.5+, CGRP+, villin+, advillin+ and ChAT+
cells were found in the trachea, main bronchus
and in the intrapulmonary bronchioles. In human,
solitary PGPg.5+ epithelial cells were found at a
density of (1.0-6.8) cellsfmm basement mem-
brane in the trachea (N=10). Additional DCLK1+
and PLCPB2+ cells were indicated in only very few
experiments, and no immunolabeling for GNAT3,
TRPMs, and Pou2f3 was observed.

These data highlight marked species differences
in spatial distribution and equipment with signal-
ling pathways. In particular, data from the most
common model organism, the mouse, can hardly
be transferred to humans.

Role of sAC-dependent cAMP pool in cardiac
cell autophagy: relevance to cardiovascular pa-
thology

Idrees H.?, Aslam M.*

* Experimental Cardiology, Justus Liebig Universi-
ty Giessen, Aulweg 129, 35392 Giessen
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Autophagy is an evolutionary conserved cellular
regulatory pathway that works as a house-keeper
during normal physiological conditions and can
be a source of survival during stress conditions.
During stress, autophagy clears the damaged and
non-functional molecules as well as organelles
from the cell. The removal of damaged mitochon-
dria by autophagy is termed as mitophagy and is
an important cellular mechanism that facilitates
cell survival by preventing disturbance of redox
and metabolic homeostasis. Therefore, recycling
of intracellular components by autophagy in
cardiomyocytes plays crucial role during cardiac
stress. A wide range of cardiac disease have been
associated with altered autophagy such as hyper-
trophy, ischemic- and pressure-overload heart
failure. Within several signaling pathways con-
trolling autophagy, increasing evidence suggests
a role of cAMP signaling. cAMP is an important
secondary messenger in cell signaling and is gen-
erated by the activation of membrane-bound
and soluble form of adenylyl cyclases. In present
study we have hypothesized that metabolic and
redox imbalance due to dysregulation of SAC de-
pendent cAMP is the underlying mechanism of
cardiomyopathy. The objective of this study is to
investigate the causal role of sSAC downregulation
in disturbance of autophagy/mitophagy flux and
find out the underlying molecular mechanisms
in cardiac cells. The study is planned to be per-
formed by using H9C2 myoblasts, adult rat car-
diomyocytes and endothelial cells (HMECz cell
line, HUVEC). The main methodology will include
cloning, cell culturing, siRNA/shRNA-mediated
downregulation, lentiviral-mediated over expres-
sion of sAC, western blotting, RT-PCR, live-cell
imaging, and cell death assays etc.

Comparison of the transcriptional landscape of
human right ventricle in chronic thromboem-
bolic pulmonary arterial hypertension before
and after pulmonary endarterectomy

Jafari L.2, Keranov S.?, Troidl C.*3, Keller T.3, Pul-
lamsetti S.S.4, Chelladurai P.4, Voss S.3, Guenther
S.5, Gruen D.3, Richter M.%, Kriechbaum S .3, Lieb-
etrau C.3, Mayer E 3, Seeger W.5,

Hamm C.W.23, Nef H.M.2, Doerr O.>
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Chronic thromboembolic pulmonary hyperten-
sion (CTEPH), a subclassification of pulmonary
hypertension (PH), is a rare disease affecting the
pulmonary vasculature. CTEPH is characterized
by thromboemboli, vascular remodelling, and
chronic obstruction in the pulmonary arteries.
The increase in pulmonary artery pressures caus-
es right ventricular (RV) hypertrophy and dila-
tation and finally leads to right heart failure and
death. Surgical removal of thromboembolic clots
by pulmonary endarterectomy (PEA) in CTEPH
patients provides an opportunity for relief, as it
restores RV function to normal and leads to signif-
icant clinical improvements in clinical parameters
as documented by cardiac magnetic resonance.
Using transcriptomic profiling, this study aimed
to identify the potential biomarkers, master reg-
ulators, and signalling pathways that are specif-
ically involved in the effect of PEA on the RV of
CTEPH patients.

RNA -sequencing (RNA-seq) performed on RV
biopsies obtained from CTEPH patients before
PEA surgery, and the results were compared with
those from RV biopsies obtained during follow-up
evaluation at 12 months post-PEA. Bioinformat-
ic analysis of RNA-seq data showed 2799 genes
(n=14; Log2 fold change 20.585; FDR<o0.05) dif-
ferentially regulated between pre and post PEA
sample groups. This substantial number of differ-
entially expressed genes (DEGs) indicates a major
change in the transcriptional landscape of the RV
in these patients. To further investigate the po-
tential biomarker candidates from the large pool
of 2799 DEGs, extensive bioinformatic analysis
of different data sets shortlisted 250 DEGs that
were functionally associated with cardiovascu-
lar development or disease. The findings of this
study reveal prominent transcriptional changes
that occur in response to PEA. Pathway analysis

and gene ontology enrichment confirmed altered
regulation of signaling involving hypoxia-induc-
ible factor 1 (HIF-1) signalling, mitogen-activat-
ed protein kinase (MAPK) signalling, advanced
glycation end products and their receptors (AGE-
RAGE), hippo signalling, the Janus kinase/ signal
transducers and activators of transcription (Jak-
STATs) signalling pathway, and proteoglycans
after PEA compared with before PEA.
Transcriptomic profiling of RV biopsies from
CTEPH patients, revealed a major change in the
transcriptional landscape of these patients occurs
following reduction the pressure overload of the
RV by PEA.

Establishment of CRISPR/Casg mediated gene
editing for the treatment of COPD

Kanbagli Z.1.3, Schaffer J.2, Gredic M., Hadzic S.?,
Schermuly R.%, Seeger W.*2, Weissmann N.?, Som-
mer N.%, Pak O.*
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search (DZL), Justus-Liebig-University, Giessen,
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COPD is a severe progressive disease with poor
prognosis. The pathogenesis of COPD is not
completely elucidated and the treatment is not
available. Recently, we have identified that to-
bacco smoke increased the expression of NADPH
oxidase organizer-1 (Noxo1) and inducible nitric
oxide synthase (Nos2, iNOS) in humans and with
experimental animals leading to the develop-
ment of emphysema and pulmonary hyperten-
sion via excessive peroxynitrite formation. Thus,
the current study aimed to establish CRISPR/
Casg mediated knockout of Nos2 and Noxo1 ge-
nes as a new potential treatment of COPD.
CRISPR/Casg mediated knockout of Nos2 and
Noxo1 decreased mRNA expression of these ge-
nes and inhibited the cigarette smoke extract
(CSE)-induced decrease of cellular viability of
mouse lung epithelial (MLE12) as well as muri-
ne alveogenic lung carcinoma (CMT167) cells.
Moreover, CRISPR/Casg mediated knock-
out of Noxoi increased «cell viability
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and decreased apoptosis after exposu-
re to CSE in precise cut lung slices (PCLS).
CRISPR/Casg mediated knockout of Nos2 and
Noxo1 may be a propitious technique to target
smoke-induced COPD.

Differential effects of right and left heart fail-
ure on skeletal muscle in rats

Knapp F.%, Niemann B.?, Li L.?, Kracht M.3, Schulz
R.%, Rohrbach S.*

*Institute of Physiology

2Department of Cardiac and Vascular Surgery
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Exercise intolerance is a cardinal symptom in
right (RV) and left ventricular (LV) failure. The un-
derlying skeletal muscle contributes to increased
morbidity in patients. Here, we compared skeletal
muscle sarcopenia in a novel two-stage model of
RV failure to an established model of LV failure.

Pulmonary artery banding (PAB) or aortic banding
(AOB) was performed in weanling rats, inducing a
transition from compensated cardiac hypertrophy
(7 weeks) to heart failure (22-26 weeks). Cardiac
function was characterized by echocardiography.
Skeletal muscle metabolism was analysed by his-
tological and biochemical methods, qPCR, and
Western Blot. Two clearly distinguishable stages
of left or right heart disease with a comparable
severity were reached. However, skeletal muscle
impairment was significantly more pronounced in
LV failure. While the compensatory stage resulted
only in minor changes, soleus and gastrocnemius
muscle of AOB rats at the decompensated stage
demonstrated reduced weight and fibre diame-
ter, higher proteasome activity and expression
of muscle-specific ubiquitin E3 ligases, increased
expression of atrophy markers, increased auto-
phagy activation and impaired mitochondrial
function and respiratory chain gene expression.
Skeletal muscles of PAB rats did not show signif-
icant changes in muscle weight, proteasome or
autophagy activation but mitochondrial function
was mildly impaired as well. Plasma Interleukin
(IL)-6 and angiotensin Il were strongly increased
at the decompensated stage (AOB>>PAB). Sole-
us and gastrocnemius muscle itself demonstrated
an increase in IL-6 expression independent from
blood-derived cytokines only in AOB animals. In

42

vitro experiments in rat skeletal muscle cells sug-
gested a direct impact of IL-6 and Ang Il on dis-
tinctive atrophic changes. Manifold skeletal mus-
cle alterations are more pronounced in LV failure
compared to RV failure despite a similar ventric-
ular impairment. Most of the catabolic changes
were observed in soleus or gastrocnemius mus-
cle. Mitochondrial dysfunction and upregulation
of atrophy markers were identified as the earliest
signs of skeletal muscle impairment.

Characterization of Tg(Etv4-GFP) and EtvsRFP
Reporter Lines in the Context of Fibroblast
Growth Factor 10 Signaling During Mouse Em-
bryonic Lung Development

Lingampally A.?, Jones M.R.*?, Dilai S.2, Shrestha
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C.M.258 Bellusci S.»*®
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Members of the PEA3 transcription factors are
emerging as bone fide targets for fibroblast
growth factor (FGF) signaling. Among them,
ETV4 and ETV5 appear to mediate FGF1o signal-
ing during early embryonic lung development. In
this paper, recently obtained Tg(Etv4-GFP) and
Etv5CreERT2-RFP fluorescent reporter lines were
generally characterized during early embryonic
development and in the context of FGF1o sig-
naling, in particular. We found that both Tg(Etv4-
GFP) and EtvgCreERT2-RFP were primarily
expressed in the epithelium of the lung during em-



bryonic development. However, the expression of
EtvsCreERT2-RFP was much higher than that of
Tg(Etv4-GFP), and continued to increase during
development, whereas Tg(Etv4-GFP) decreased.
The expression patterns of the surrogate fluores-
cent protein GFP and RFP for ETV4 and ETVg, re-
spectively, agreed with known regions of FGF10
signaling in various developing organs, including
the lung, where ETV4-GFP was seen primarily in
the distal epithelium and to a lesser extent in the
surrounding mesenchyme. As expected, ETVs5-
RFP was restricted to the lung epithelium, show-
ing a decreasing expression pattern from distal
buds to proximal conducting airways. FGF1o inhi-
bition experiments confirmed that both Etv4 and
Etvs are downstream of FGF1o0 signaling. Finally,
we also validated that both fluorescent reporters
responded to FGF1o0 inhibition in vitro. In conclu-
sion, these two reporter lines appear to be prom-
ising tools to monitor FGF10/FGFR2b signaling in
early lung development. These tools will have to
be further validated at later stages and in other
organs of interest.

CXCL13 defines a neuroendocrine cell pheno-
type in the murine trachea and lung

Mahmoud W.?, Perniss A.*, Poharkar K., Soulta-
nova A.%, Pfeil U.2, Gartner U.2, Kummer W.*
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The conducting airways are lined by different
cell types, comprising basal, secretory, ciliat-
ed, and rare cells, including ionocytes, solitary
cholinergic chemosensory cells, solitary neuro-
endocrine cells and neuroepithelial bodies. The
cellular composition and structure of the epithe-
lium varies from proximal to the distal airways.
The airway neuroendocrine cells in the mouse
have been implicated with different functions
including mechanosensation, chemosensation,
regeneration and development of small cell lung
cancer, in addition to their role in the regulation
of type 2 immune responses through neuropep-

tide calcitonin gene-related peptide (CGRP).
We assessed here chemokine (CXCL13, B-cell at-
tracting chemokine) expression by these cells in
C57BL/6) mice by immunohistochemistry, RT-
PCR and immunoelectron microscopy. In addi-
tion, in silico analysis of publicly available data
sets was performed. In silico-analysis of published
sequencing data of murine tracheal epithelium
revealed CXCL13 mRNA in 68% (36/53) of neu-
roendocrine cells whilst expression in other cell
types was negligible. Immunolabeling also de-
fined 2 phenotypes of tracheal neuroendocrine
cells (n = 5), solitary PGP9.5+/CXCL13+ (69%,
1561/2254 cells) and solitary PGPg.5+/CXCL13-
(31%, 693/2254 cells). In the lung (n = 5), 4 phe-
notypes were identified: solitary neuroendocrine
cells (5%, 73/1548 cells) in which 7% of them were
CXCL13+ and 93% were CXCL13-, and neuroep-
ithelial bodies (95%, 1475/1548 cells) in which
5.5% of cells were CXCL13+ and 94.5% were
CXCL13-. Ultrastructural immunohistochemistry
validated CXCL13+ and CGRP+ immunoreactive
cells as neuroendocrine cells by the presence
of numerous cytoplasmic secretory granules.
In conclusion, we identify a phenotype of neuro-
endocrine cells producing the chemokine CXCL13
in the naive mouse. CXCL13 is predominantly ex-
pressed in tracheal solitary neuroendocrine cells
and to a lesser extent in solitary cells and neu-
roepithelial bodies of the bronchial epithelium.
Our observation demonstrates phenotypic het-
erogeneity in airway neuroendocrine cells and
points towards a potential immunoregulatory
role in bronchial-associated lymphoid tissue for-
mation and B cell homeostasis.

Classical transient receptor potential proteins
1, 3 and 6 play a role in chronic hypoxia-indu-
ced pulmonary hypertension
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Chronic hypoxia-induced pulmonary hyperten-
sion (CHPH) is a life threatening disease, which is
accompanied by a rise in mean pulmonary arteri-
al pressure (mPAP) above 25 mmHg. In addition,
it is characterized by an increased right ventri-
cular systolic pressure (RVSP) due to pulmonary
vascular remodeling. Latter results in increased
muscularisation of small pulmonary arteries and
pulmonary vascular resistance leading to right
heart hypertrophy and ultimately RV failure. The
main cell type involved in vascular remodeling is
the precapillary pulmonary arterial smooth musc-
le cell (PASMCQ). High level of intracellular calcium
concentration is associated with abnormal proli-
feration and migration of PASMC, which is suppo-
sed to be the reason for the development of PH.
Although CHPH has a high mortality, the under-
lying pathomechanism is still barely understood.
Classical transient receptor potential channels
(TRPC) are non-specific cation channels especially
gating calcium and sodiumions and are able to bu-
ild homomeric and heteromeric channels, which
is why we hypothesize that their composition ef-
fects their activatability. We suggest that TRPC
channels are crucial channels in the pathogenesis
of CHPH and that a loss of TRPC proteins 1, 3 and
6 improves the symptoms of CHPH. In fact, the
results demonstrated that RVSP and right ventri-
cular wall thickness of TRPC1/3/6 deficient mice
(TRPC1/3/6-/-) are ameliorated when compared
to wildtype controls whereas the muscularisation
of small pulmonary vessels is unaltered. However,
in normoxic and hypoxic TRPCa/3/6-/- left ventri-
cular systolic pressure (LVSP) and left ventricular
wall thickness are increased. Therefore, we assu-
me that loss of TRPCz, 3 and 6 proteins affects left
heart morphology. Along this finding, our further
aim is to elucidate the effect of TRPCa/3/6 knock-
out on vascular remodeling and right heart as well
as left heart function in CHPH.

The ubiquitin E3 ligase SIAH2 contributes to
right ventricular hypertrophy

Molenda N.?, Haag D.?, Kraut S.2, Weissmann N.?,
Schmitz L.3, Rohrbach S.*
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An increased afterload of the right ventricle (RV)
can be experimentally induced by chronic hypoxia
or mechanic obstruction of the RV outflow, result-
ing RV remodeling. One of the proteins regulat-
ing the hypoxic response is the ubiquitin E3 ligase
SIAH2 (seven in absentia 2), but its impact on RV
remodeling is unknown. The role of SIAH2 was in-
vestigated in Siah2-/- mice intwo different models
of RV hypertrophy (RVH), induced by hypoxia or
by hypoxia-independent pulmonary artery band-
ing (PAB). Cardiac remodeling was characterized
by echocardiography, hemodynamic measure-
ments and histology. Hypoxic response was mon-
itored by gene arrays and fluorescence molecu-
lar tomography (FMT). Isolated cardiomyocytes
or fibroblasts were utilized in functional studies.
Siah2-/- mice are largely protected from RV hy-
pertrophy and fibrosis induced by PAB or hypoxia.
Reduced fibrosis in Siah2-deficient animals is due
to increased anti-fibrotic Apelin signaling and its
crosstalk with decreased TGF-B1 signaling path-
ways. While SIAH2-mediated protection from
PAB-induced RVH is also due to elevated levels of
the cardioprotective heme oxygenase 1 enzyme
in RV cardiomyocytes of Siah2-/- animals, protec-
tion from hypoxia-induced maladaptive hypertro-
phy also involves changes in hypoxia-regulated
gene expression. Gene arrays revealed that Si-
ah2-deficient cardiac fibroblasts show an incom-
plete induction of hypoxia-induced gene expres-
sion and a complete lack of hypoxia-mediated
gene repression. Siah2 acts as a negative cardiac
fibrosis and hypertrophy regulator in response to
RV overload induced by hypoxia or PAB. Under-
standing the precise role of SIAH2 may provide
novel therapeutic targets directed against the de-
velopment of cor pulmonale.

Can the lungs develop outside the body? Un-
folding the in-vitro isolated lung model in the
postnatal alveolarization period
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Lung development has been studied extensively
in recent years, generating new cognizance into
the origins of different cell types that exist in the
lung as well as molecular pathways that regulate
structural changes. Using transgenic mice often
is limited due to a global lethal phenotype. This
led to the development of tools such as organoids
formation or precision cut lung sections. Howev-
er, such tools described had a major missing com-
ponent, such as breathing movement inducing
stretch forces. Including these forces to mimic the
in-vivo situation requested to develop an in-vitro
isolated, perfused ventilated lung model.

This project involves the establishment and vali-
dation of in-vitro isolated ventilated and perfused
lung model. Neonatal mouse lungs are venti-
lated and perfused in-vitro for periods of 4 until
12 hours at the age of one day after birth until
postnatal day 14. Structural and cellular changes
are compared with structural features of in-vi-
vo grown respective neonatal mouse lungs. Op-
timizing ventilation and perfusion parameters
in order to reach conditions of neonatal mouse
physiology represents the first milestone of the
project. Thus, prevention of ventilation induced
lung damage and analyses of possible structural
and cellular changes of isolated perfused and ven-
tilated lungs versus structural features of in-vivo
grown neonatal mouse lungs shall be achieved.

Establishment of an in-vitro method including all
physiological aspects is needed to characterize
and modulate alveolarization using lineage trac-
ing, cell depletion, pharmacological interventions
and gene editing. Thus, cellular and molecular
targets for the development of new therapeutic

concepts for pulmonary structural diseases can
be identified.

The role of the guanine-nucleotide exchange
factors in the regulation of endothelial barrier
function
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The integrity of Adherens junctions (AJs) is im-
portant in the regulation of endothelial barrier
stability. Endothelial AlJs and the barrier are sup-
ported by Raci, a member of the Rho family of
GTPases. In contrast to that, Raci-mediated ac-
tivation of NADPH oxidases leads to the overpro-
duction of reactive oxygen species (ROS) and dis-
ruption of the endothelial barrier. The activity of
Raci1isregulated by guanine nucleotide exchange
factors (GEFs), which switch the GTPase from
inactive GDP-bound form to active GTP-bound
form. In endothelial cells (ECs), several regula-
tors of Rac1 has been identified. We hypothesized
that differential effects of Raca activation on en-
dothelial barrier function are mediated through
activation of Raca by different requlators depend-
ing on the type of a signal. More specifically, ac-
tivation of Rac1 by P-Rex2 protein causes activa-
tion of Rac1/NADPH dependent ROS production.
The study is performed in human umbilical vein
endothelial cells (HUVEC) and a human endothe-
lial cell line. Cells were infected with lentiviral vec-
tors for ectopic overexpression of P-Rex2. In vitro
permeability assay revealed that overexpression
of P-Rex2 increases the basal activity of Rac1 and
causes barrier disruption. Furthermore, TNF-a
stimulation amplified permeability in P-Rex2
overexpressing ECs. TNF-a also increased the ex-
pression of cell adhesion molecules such as inter-
cellular adhesion molecule 1 (ICAM-1) and vascu-
lar cell adhesion molecule 1 (VCAM-1), as well as
pro-inflammatory cytokines such as interleukin 6
(IL-6) and interleukin 8 (IL-8). Overexpression of
P-Rex2 also enhanced the migration of ECs and
potentiated both VEGF and TNF-a mediated EC
angiogenesis. These results indicate that P-Rex2
protein is involved in EC barrier disruption. The
findings of the study will provide important in-
sights to reveal the role of Rac1 in the regulation
of endothelial barrier integrity. Down-regulation
of P-Rex2 might be a therapeutic approach to
maintain barrier stabilization.
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Heart failure is a progressive pathology, devel-
oping in response to structural or stress induced
damage to cardiomyocytes. It is characterized
by morphological and molecular changes to
compensate for the additional load in the hyper-
trophic compensatory phase, followed by rap-
id degradation at the onset of heart failure. The
molecular background of this decompensation
and its possible differences in right and left heart
failure are incompletely understood. To address
these questions a collaborating group established
PAB and AOB models in rats. Hearts from these
models were on a large scale analyzed on a tran-
scriptomic level to establish differences between
the progressions of both pathologies in right and
left ventricle as well as septum. These transcrip-
tomic data were subjected to extensive down-
stream analysis to discover regulatory pathways
and interaction networks implicated in left and
right heart failure. Specific expression patterns
differentiating left ventricular from right ven-
tricular failure were discovered. To further un-
derstand the enhancer and chromatin landscape
and its relation to the transcriptomic landscapes
in pathological remodeling in the left and right
heart in response to different stress factors and to
identify possible targets for intervention a large
scale ChIPseq experiment has been performed in
the same animal model. These datasets were also
subjected to extensive downstream bioinformat-
ics analysis to correlate these with the expression
patterns from the transcriptomic experiment.
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Characterization of DNA repair mechanisms
and genome editing efficiency in differentiated
neurons.

Alabudeeb F.*, Stieger K.*
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drichstasse 18, 35392 Giessen.

Inherited retinal dystrophies is a group of het-
erogeneous disorders, which vary in severity and
progression and have an estimated incidence of
1:3.000 people. There are more than 270 genes
that have been associated with these diseases,
most of the being expressed in photoreceptors.
The anatomic and physiologic advantages of the
eye, including its immuno-privileged properties,
easy visibility and accessibility, make it an ideal
target for gene therapy applications using viral
vectors as transfer vehicles. However, the transfer
of large genes such as the ABCA4 gene into the
retina is hampered due to the existing size lim-
itations for the most important viral vector deliv-
ery methods. The genome editing field, in which
the CRISPR-Casg technology is used to introduce
DNA double strand breaks (DSB) that are subse-
quently repaired by the cells own repair systems,
has gathered much attention in recent years and
is currently the new focus of research. The major
pathways for DSB repair are non-homologous
end-joing (NHEJ) and homology directed repair
(HDR). The main obstacle for its application in
the retina is the lack of adequate information of
DNA repair efficacy in postmitotic neurons, such
as photoreceptors. The goal of this project is to
identify and to study DNA repair and to improve
genome editing efficacy in mature neurons. We
standardized cell culture conditions for iINGN
cells, which are inducible pluripotent stem cells
that differentiate to mature neurons upon activa-
tion of the TET ON system by adding doxycycline
to the culture media. In addition, we will compare
the efficacy of DNA repair in iNGN vs iNGN-Tet-
3KO to determine the effect of the Tet3 protein,
a master regulator of neuron cell type specific
gene expression. We will transfect the iNGN cell
line with the traffic light reporter (TLR)-3 system,
which allows to study NHEJ and HDR efficien-
cy simultaneously, using a CRISPR-Cas version
that is inducible with 4-hydroxy tamoxifen prior
to differentiation. As a control, we successfully
transfected HEK293T cells applying the inducible
system. In addition, our second approach is lenti-
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viral transduction of the differentiated iNGN cells.
In conclusion, we aim to study the efficacy of the
different genome editing approaches in mature
neurons and to analyze the impact of Tet3 on the
DNA repair system.

The small proteome of the plant symbiont Sinorhi-
zobium meliloti
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Our model organism Sinorhizobium meliloti is a
soil-living plant symbiont belonging to the class of
the alphaproteobacteria. It plays an important role
as nitrogen-fixing natural fertilizer. To identify small
proteins (max. 50 aa) in S. meliloti, a 6-frames protein
data base was created and used in mass spectrome-
try analyses, particularly after solid phase enrichment
(SPE). This approach led to the detection of 61 small
protein candidates, 17 of them being even smaller
than 30 aa. Clear differences in the small proteome
were observed under different growth conditions. In
minimal medium (MM), 14 small protein candidates
were identified in (3 after SPE). In contrast, 22 can-
didates (19 after SPE) were detected in rich medium
(TY). Surprisingly, 10 min exposure to tetracycline
used at a subinhibitory concentration in TY medium
led to the detection of 34 small protein candidates (28
after SPE). One of the SPE-detected, tetracycline-in-
duced small proteins was peTrpL, which plays a role in
multiresistance. A small ribosomal protein (rpmJ) was
detectable under all culture conditions without SPE
enrichment and therefore can be seen as an internal
control. Analyses of the start codon characteristics
in general reveal that ~40% of the small open read-
ing frames (sORFs) up to 5o aa start with ATG, while
the other start codons are almost equally distributed
between GTG, CTG and TTG (each ~20%). When only
proteins up to 30 aa were taken into account, the dis-
tribution between all four start codon was similar.



CTG was rarely found as a start codon under MM
conditions. In a bioinformatic prediction, only sORFs
preceded by a Shine-Dalgarno sequence and starting
with ATG were considered. The 12 predicted sORFs
were in range of 41 to 47 codons, and 8 of them were
verified by mass spectrometry. For validation of the
sORF candidates identified by bioinformatics predic-
tion and mass spectrometry, and for detection of new
sORFs, we aim to use ribosomal profiling. Most recent
results will be presented.

Characterization of an RNase lll mutant strain
of Rhodobacter sphaeroides

BoernerJ.?, Klug G.*

*Institute for Microbiology and Molecular Biolo-
gy, Justus Liebig Universtiy Giessen, Heinrich-
Buff-Ring 26, 35392 Giessen

In this work an RNase Il deletion mutant of the
facultative phototrophic a-proteobacterium Rho-
dobacter sphaeroides was characterized. The aim
of this study was to identify differences in pheno-
type and RNA physiology between wild type and
mutant, which can be explained by a loss of RNA-
se lll activity. We analyzed the growth behaviour
of the mutant and the wild type under different
growth conditions, including microaerobic and
phototrophic mode of growth. As Rhodobacter
sphaeroides is known for its metabolic versati-
lity, we were also interested in regulation of the
transcriptome. The results suggests that the de-
letion of the RNase Ill coding gene (rnc) strongly
impacts phenotype and transcriptome of Rhodo-
bacter sphaeroides.

Remodelling of messenger ribonucleoprotein
complexes in Schizosaccharomyces pombe

Bohme J.2, Kilchert C.*

*Institute of Biochemistry, Justus Liebig Universi-
ty Giessen, Germany

Eukaryotic gene expression is a fundamen-
tal and highly controlled process to ensure the
functionality of the organism. The mRNA plays
an elementary role in this process, since after
its transcription from the DNA in the cell nucle-
us it is exported into the cytoplasm where it is

needed for translation and therefore the syn-
thesis of proteins. Already co-transcriptionally,
various proteins bind the mRNA and package
it into so-called messenger ribonucleoprotein
complexes (MRNPs). Those proteins do not only
regulate mRNA processing, but also other mech-
anisms such as nuclear export and mRNA local-
ization, translation and degradation.

These proteins include the essential helicases
Dbp2 and Dbps, which have crucial rolesin mRNA
processing[1] and the export of mRNA from the
cell nucleus into the cytoplasm[2], respective-
ly. Tho2, Thos, Mlo3 and Uaps6 are important
to connect transcription and mRNA export[3].
Like Tho2, Pafi is responsible for the elongation
of transcription[4]. The poly(A)-binding pro-
tein Pab2 is involved in metabolic processes[s].
However, these different functions only exem-
plify the different requlatory mechanisms of a
few proteins during mRNP remodelling.

For this reason, the protein composition of these
new mRNPsaswellasthe earlymRNP remodelling
steps are of special interest with regard to the role
of the aforementioned proteins. For this purpose,
RNA-protein crosslinking and time-resolved com-
parative proteome analysis are performed in the
model organism Schizosaccharomyces pombe.
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Circular RNA sponges as splicing modulators
Didio A.?, Bindereif A.*

*Institute of Biochemistry, Justus Liebig Universi-
ty Giessen, Friedrichstrasse 24, 35392 Giessen

Circular RNA (circRNA) is a newly described class
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of stable RNAs, generated by alternative splic-
ing from pre-mRNAs by circularization of certain
exons. Depending on the cell type, circRNAs are
currently estimated to be expressed from up to
22% of active genes. Most circRNAs are present
in low levels in comparison to the linear forms, as
the process of backsplicing is not efficient. How-
ever, the resistance to exonucleases allows some
circRNA to accumulate in significant quantities.
The most widely described circRNA functions
are sponging of proteins and miRNA, regulation
of RNA expression and protein translation. Two
naturally expressed circRNAs, CDR1as/ciRS-7 and
SRY, have been shown to contain conserved mi-
croRNA (miRNA)-binding sites and act as miRNA
sponges, suppressing miRNA activity and result-
ing in increased RNA expression. Due to their ele-
vated stability compared to linear RNA, circRNAs
may be an interesting tool in molecular biology.
Our study focuses on circular RNA production
from different vectors, including permuted in-
tron-exon (PIE) splicing strategy for the gener-
ation of circRNAs with protein sponge function.
Here we clone C/A reach elements, which are
known to bind a global regulator of alternative
splicing hnRNP L. In addition to that, we develop
artificial circRNAs comprising multiple repeats of
SELEX sequence, which was shown to bind Hn-
RNP L with high affinity in our previous studies.
As an alternative, we use Tornado expression sys-
tem for designer sponge production. In human
cell lines, this system ensures high circRNA ex-
pression rate, comparable with the housekeeping
RNAs. After introducing these circRNAs in mam-
malian cell cultures, we assay alternative splicing
of hnRNP L target genes by RT-PCR. Therefore we
are aiming to establish artificial designer circRNA
affecting mRNA splicing by protein sponging. In
prospect this strategy can become a promising
tool in molecular medicine and biology.

Molecular mechanism of a highly persistent Esche-
richia coli strain

Edelmann D.*, Oberpaul M.?, Berghoff B.*

*Institute for Microbiology and Molecular Biology, JLU
Giessen, Heinrich-Buff-Ring 26-32, 35392 Giessen
2Department of Bioresources of the Fraunhofer Insti-
tute for Molecular Biology and Applied Ecology (IME),
Ohlebergsweg 12, 35392 Giessen, Germany
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Bacteria are frequently exposed to harmful condi-
tions, even while dwelling in their natural habitats.
Hence, versatile survival strategies are required to
endure inhospitable environments. Persister cells can
endure several different stress conditions, including
antibiotic treatments. The molecular basis leading to
persistence remains enigmatic until today. However,
persistence is often linked to a reduced cell growth
and altered metabolism.

The type | toxin-antitoxin system TisB/IstR-1 was
linked to bacterial persistence due to its mode of ac-
tion. In the case of DNA damage, the small hydro-
phobic toxin TisB is expressed, conferring cellular
depolarization and ATP depletion to its host. Trans-
lation of TisB is tightly regulated by its RNA antitox-
in IstR-1 and a complex RNA structure formed by the
first 41 nucleotides of the 5'-UTR of the tisB mRNA.
Previous investigations showed a highly persistent
phenotype in an E. coli strain, in which both regula-
tory RNA elements were deleted (strain AistR Ai-
41), but the molecular basis remained elusive.
Flow cytometry analysis of highly persistent strain
AistR A1-41 revealed the presence of a growth-in-
active subpopulation, which is absent in E. coli
wild-type cultures. Cell sorting experiments de-
termined that the non-growing population con-
tributes to the high persister frequency. Northern
blot analysis showed accumulation of tisB mRNA
during stationary phase. Western blot experiments
confirmed TisB expression independently of any
DNA damage. We suggest that TisB expression
during stationary phase impedes growth resump-
tion and thereby contributes to persister formation.
We provide a detailed description of the physiology
and molecular mechanism of TisB-dependent per-
sisters in strain AistR A1-41. Hence, we suggest strain
AistR A1-41 as a valuable new model system for fun-
damental research of bacterial persistence.

Covalent trapping mismatch activated long-lived
signaling clamp state of MutS

KunetkiV.?, Fernandez-Leiro R.3, Bhairosing-Kok D.4,
Laffeber C.5, Lebbink J.H.G.5, Sixma T.K.4, Lamers
M.H.?¢, Friedhoff P.2

1 Institute for Biochemistry, FB 08 Justus Liebig Uni-
versity, Heinrich-Buff-Ring 17, 35392 Giessen
2 MRC Laboratory of Medical Research, Cam-



bridge, United Kingdom
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coldgicas, Madrid, Spain

4 Division of Biochemistry and Oncode Ins-
titute, Netherlands Cancer Institute, Ams-
terdam, The Netherlands

5 Department of Cell Biology and Genetics, Can-
cer Genomics Center and Department of Ra-
diation Oncology, Erasmus Medical Center, Rot-
terdam, The Netherlands

6 Department of Cell and Chemical Biology, Lei-
den University Medical Centre, Leiden, The Nether-
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The DNA mismatch repair system is a key process in
the correction of replication errors in all three king-
doms of life. The process in Escherichia coli starts with
recognition of mismatches by the ABC-ATPase MutS.
After conformational changes caused by mismatch
binding and ATP, another ATPase, MutL binds MutS to
form a ternary complex leading to activation of enzy-
mes required for strand discrimination, error removal.
Despite years of research, the structure of the prote-
in-protein complexes have remained elusive, and the
MMR mechanism raises many questions. One reason
for these problems lies in the highly dynamic nature
of the complexes involved in the MMR-pathway.
We focused on the first step of DNA mismatch repair,
namely on the conformational changes of MutS and
its functions. Using the site-specific cross-linking with
a single-cysteine MutS variant, we trapped a tran-
sient active state of MutS on DNA. Combining this
approach with the Forster Resonance Energy Transfer
(FRET method and biochemical assays, we show that
this transient state is important for the next steps in
the DNA repair pathway, namely in the MutL recruit-
ment and DNA nicking by MutH and likely resembles
the mismatch-active signaling clamp state of MutS
on DNA. To investigate an intermediate conforma-
tion between the mismatch-bound and sliding clamp
states, we used chemically modified oligonucleotide
with a sulfur reactive crosslinker and show mismatch
and ATP dependent movement of connector domain.

Sequence- and size-dependent release of EV-asso-
ciated RNAs

Mosbach M.?, Preufer C.2, Hung L., Bindereif A2

*Institute of Biochemistry, Justus Liebig University of
Giessen
?|nstitue of Tumor Biology and Immunology, Philipps

University of Marburg

Within the last decade, extracellular vesicles (EVs)
turned more and more into the focus, due to their
important role in intercellular communication. In ad-
dition to cells which undergo programmed cell death
and thereby secrete vesicles (apoptotic bodies),
healthy cells also massively release vesicles. These EVs
are important factors for cell-cell communication, act-
ing as vehicles of biological material between parental
and recipient cells. EVs contain all types of biomole-
cules such as different classes of RNAs, like mRNA,
miRNAs and circular RNAs. Recently it was shown
that RNAs are selectively exported into vesicles [1-3].
However, the factors and mechanisms that contribute
to this specificity remain mainly elusive. For example,
a so-called Exo-motif has been described for miRNAs,
which, however, cannot be transferred to all RNA
classes. In addition, for circular RNAs a size-depen-
dent export was suggested [1]. Moreover, only a few
putative protein factors involved in packaging have
been described so far [2]. To explore potential RNA-
length preferences for export into EVs, we designed
five individual constructs, which produce RNAs with
different length (80, 120, 200, 360 and 680 nts). These
constructs were transfected and expressed in HEK293
cells. The expression of all five constructs is based on
an RNA polymerase Il promoter and a U6 terminator.

In addition, we designed a modified in vivo SELEX ap-
proach (Systematic Evolution of Ligands by Exponen-
tial Enrichment) to identify putative RNA sequence
elements acting as export signals for the selective re-
lease of certain RNAs species into EVs. Therefore we
generated a random sequence pool (N40), which was
transfected and expressed in HEK293 cells. Moreover,
several expression constructs were used, which consist
of either an RNA Pol Il or a Pol Ill promoter to analyze
possible modification effects at the 5'-end of the RNA.
Similarly, we introduced transcription terminators at
the 3'-end to prevent polyadenylation. EVs were isolat-
ed from transfected cells, followed by RNA isolation,
library preparation, RNA-seq analysis and bioinfor-
matic identification of enriched RNA motifs. Sequence
and motif enrichment analyses are now in progress.
This unbiased method should contribute to our un-
derstanding of how RNAs are specifically packaged.
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Elucidating the role of extracellular vesicles in the
Barley-Fusarium interaction

SchlemmerT.S.%, Koch A.K.2

*Institute of Phytopathology, Justus Liebig University
Giessen, Heinrich-Buff-Ring 26-32, 35392
2Department of Phytopathology, Institute of Phyto-
medicin, University of Hohenheim,
Otto-Sander-Stral3e 5,70599 Stuttgart

Fusarium graminearum (Fg) is a necrotrophic fungal
pathogen that causes devastating diseases on its crop
hosts barley and wheat. Recently, small RNAs (sSRNAs)
were identified as mobile communication signals bet-
ween eukaryotes and their pathogens, symbionts or
parasites. It has been shown that pathogens secrete
sRNAs as effectors to suppress plant immunity and
plants use endogenous sRNAs to resist infection, a
phenomenon termed cross-kingdom RNAi; ckRNA.I.
However, little is known about the transport of fun-
gus- or plant produced sRNAs to silence genes that
contribute toimmunity. Extracellular vesicles (EVs) are
predicted playing a key role in the bidirectional trans-
fer of sSRNAs that mediate ckRNAI. To address this
knowledge gap, we investigated the effects of EVsiso-
lated from barley and Fg on their counterparts during
plant-fungal interaction. Towards this, we developed a
protocol for the isolation of EVs from Fg liquid cultures
and assessed how Fg EVs contribute to fungal patho-
genesis in barley using infiltration assays. To test the
interdependence of EVs during Barley-Fg interaction,
we treated Fg cultures with barley EVs. We found that
infiltration of Fg EVs caused host specific phytotoxic
effects in barley and barley EVs impaired Fg growth.
Of note, Fg cultures showed an increase in purple
pigmentation upon inoculation with barley EVs, sug-
gesting a stress-induced premature formation of frui-
ting bodies. Together, our results demonstrate that
EVs contribute to the Barley-Fg interaction, however,
further studies are needed to unravel the nature of EV
cargoes (e.g. protein and/or SRNA) responsible for af-
fecting its plant/fungus counterpart.
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The influence of bacteriophages on biofilm for-
mation

Schmid N.%, Thormann K.*

*Institute of Microbiology and Molecular Biology,
Justus Liebig University Giessen, Heinrich-Buff-
Ring 26-32, 35392 Giessen, Germany

There are two different main bacterial lifestyles
that can be distinguished: a planktonic and a
sessile lifestyle. The sessile lifestyle is common-
ly called biofilm. In biofilms, cells are embed-
ded in an extracellular matrix which consists
of various substances such as polysaccharides
and DNA. Cells in biofilms are more protected
against several stressors such as antibiotics.
Hence, biofilm formation is a considerably issue
in medical and industrial settings. The poten-
tial usage of viruses (bacteriophages) that infect
and lyse bacteria to prevent biofilm formation
has been discussed for several years.

To study the influence of bacteriophages (pha-
ges) on biofilm formation, we used Shewanella
oneidensis MR-1 as a model organism and iso-
lated natural phages that can infect cells of this
species. Among others, the isolated phages Tha-
natos and Phonos were characterized. Thanatos
and Phonos are both lytic phages with comple-
tely different properties. While Thanatos uses
specific sugar residues of LPS (lipopolysacchari-
de) as an adsorption receptor, Phonos attaches
to the major pilin from the MSHA pilus, which is
an important factor for initial biofilm formation.
Also the lysis behaviour of both phages differs.
Cultures treated with Thanatos are quickly lysed
while lysis due to Phonos can be barely observed.
Surprisingly, first biofilm experiments with Tha-
natos or Phonos showed that biofilm formation
is increased when phages are added at an initial
phase. In contrast, a treatment with either of
both phages leads to reduced biofilm biomass in
later stages of biofilm formation. Taken together,
these results show that the social biology of pha-
ges is extremely complex and not only based on
simple killing the host.



How do bacteria restrict the assembly of a sin-
gle polar flagellum?

Schwan M.?, Blagotinsek V.2, Mrusek D.?, Hook
J.C.*, Bange G.2, Thormann K.
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Flagella are organelles of locomotion and multi-
protein complexes whose positioning, number
and assembly requires complex spatiotemporal
control. In many bacterial species, the MinD-type
ATPase FIhG is central to the numerical control
of flagella. The deletion of flhG in polarly flagel-
lated bacteria leads to polar hyperflagellation.
Here, we have studied the molecular mechanism
of this numerical control of flagella in Shewanella
putrefaciens CN 32 as a general model organism.
To limit the number of flagella to a single one,
FIhG must reach the cell pole by passive transport
with the flagellar switch complex protein FliM to
the nascent flagellum. Preventing FIhG-FIiM in-
teraction, results in a flhG deletion phenotype, a
polar hyperflagellation. Besides the switch com-
plex protein FliM, FIhG also interacts with the
flagellar transcriptional master regulator FIrA.
While FIrA and FliM share the same binding site
on FIhG, their binding depends on the ATP-de-
pendent dimerization state of FIhG. FliM inter-
acts with the ATP-independent FIhG monomer
and FIrA interacts only with the ATP-dependent
FIhG dimer. Interaction of FIrA and FIhG inhibits
the FIrA transcriptional activity and therefore the
production of flagellar components. An overpro-
duction of FIhG means that the cells are no longer
able to form a flagellum and an overproduction
of FIrA results in a hyperflagellation like an flhG
deletion. Thus, FIhG partner switching between
the flagellar switch complex protein FliM and fla-
gellar master regulator FIrA underlies the mecha-
nism of flagella numerical restriction, in which the
transcriptional activity of FIrA is down-regulated
through a negative feedback loop. Not only the
cellular copy number of FIhG but also its subcellu-
lar localization is critical for its function in the nu-
merical regulation of flagella. This study demon-
strates another level of requlatory complexity
underlying the spatio-numerical requlation of fla-

gellar biogenesis, and implies that flagellar as-
sembly transcriptionally requlates the production
of initial building blocks.

MutH recruitment depends on conformational
changes after MutS/MutL ternary complex for-
mation on DNA

Storozhuk O.%, Laffeber C.?, Paul A2, Kunetsky V.3,
Lebbink J.2, Friedhoff P.2

*Institute for Biochemistry, Justus Liebig Univer-
sity Giessen, Heinrich-Buff-Ring 17, 35392 Gies-
sen

2Department of Molecular Genetics, Erasmus Me-
dical Center, Rotterdam, the Netherlands

Mismatch repair is an evolutionary conserved sys-
tem that maintains genome stability by identifica-
tion and correction polymerase misincorporation
errors. In Escherichia coli the process starts with
mismatch recognition by MutS followed by ATP-
dependent formation of sliding-clamp and com-
plex formation with MutL leading to nicking at
the hemi-methylated GATC site by MutH, which
provides an entry point for the subsequent un-
winding/excision step to remove the mismatch.
Limited information is available on the timing of
MutH recruitment and activation but it has been
shown to require the ATP-binding function of
MutL. We developed an ensemble FRET-based
assay allowing us to monitor protein recruitment
to long circular DNA containing a single-mis-
match in a sequence and position independent
manner. DNA was stained non-covalently with
donor dyes and single-cysteine variants of MutS,
MutL or MutH were labeled with acceptor fluoro-
phores. MutH binding to DNA revealed complex
kinetics with a prominent lag phase. Order of ad-
dition experiments suggested that MutS sliding
clamp formation and ternary complex formation
with MutL were not sufficient for MutH recruit-
ment. We identified an additional slow step after
ternary complex formation that controlled MutH
recruitment, probably, involving a conformatio-
nal change in MutL. Moreover, the assay allowed
us to observe multiple loading of MutH onto DNA
which was dependent on MutS and MutL con-
centrations but independent on number of GATC
sites further supporting the multiple loading/sli-
ding clamp model of MMR.
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CircRNAs as a tool for protein inhibition
Ulshofer, C.J.%, Bindereif, A.*

*Institute of Biochemistry, Justus Liebig University
Giessen, Heinrich-Buff-Ring 17, 35392 Giessen

Circular RNAs (circRNAs) form a new class of non-
coding RNAs in eukaryotes. They are generated by
back-splicing of pre-mRNAs, i.e. an upstream splice
acceptor is joined to a downstream splice donor. This
covalently linked circular junction makes them re-
sistant to exonucleases and thus results in long half-
lives and accumulation in the cytoplasm. Although
the functions of endogenous circRNAs are largely
uncharacterized, there are several lines of evidence
suggesting diverse regulatory roles within the cell,
e.g. sponging of microRNAs or RNA-binding pro-
teins (RBPs). In addition, the unusually high stability
of circRNAs makes them a useful tool for new strat-
egies to treat human diseases.
In this project, synthetic circRNAs are generated to
bind and thus inhibit the RBP IMP3. IMP3 is a well-
known tumour marker and its upregulation in tumour
tissue is associated with poor prognosis for the patient.
Thus, inhibition of this protein is expected to lead to a
positive effect on patient survival. The binding of syn-
thetic designer circRNAs was first tested in vitro and
is in a second step tested in vivo. In vitro binding was
tested by incubation of radioactively labelled circRNA
with purified recombinant IMP3. In vivo binding is ex-
amined by transient transfection of circRNA into hu-
man cell lines followed by immunoprecipitation and
gRT-PCR. Once verified, the inhibition of IMP3 can fur-
ther be tested by functional assays, e.g. by assessing
the effect of circRNA sponging on the stability of IMP3
targets.

Pig Retinal Explants as Model System for Gene
Therapy of the Eye

Weller, M.2, Miller, B.2, Wimmer, T.%, Stieger, K.*

*Experimental Ophthalmology, Department of Oph-
thalmology, Justus Liebig University Giessen, Fried-
richstrasse 18, 35392 Giessen

Genome Editing is one of the most exciting devel-
opments in medical research over the last years. Es-
pecially the CRISPR/Casg approach is easily imple-
mentable in almost every research lab and seems to
be a straightforward approach for treating genetic dis-
orders. But there is a long way until an idea can actu-
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ally be transferred into a treatment option for human
patients. After a few molecular cloning steps, the de-
sired guide-RNA has to be tested for efficacy in bring-
ing the Casg endonuclease to its target in the genome.
At first these tests take place in vitro after transfecting
a cell culture with the respective plasmids. The next
step after finding the most active guide-RNA it would
normally be transferred into an in vivo model such as
a knockout mouse. In most cases though, this proves
difficult because of the differences in species and han-
dling. A promising intermediate ex vivo approach for
further tests especially regarding dosage and safety
issues could be the organotypic retinal explant culture.
In the present study porcine retinal explants were ob-
tained from eyes of healthy adult pigs and cultured on
a semipermeable membrane for up to 20 days. Differ-
ent medium compositions were tested with regard to
tissue integrity. Haematoxylin-Eosin (HE) staining on
frozen retinal explant sections was used to detect the
quality of tissue preservation. HE staining revealed
changing morphology of the retinal explants over
time. Therefore, the various media compositions used
had different effects on the cultured explants. Foetal
calf serum (FCS) appears to have a negative influence
on the retinal integrity. Especially, cultures without
FCS but supplemented with insulin instead showed
little to no degeneration of retinal layers. Additional
experiments have to prove if these culture parameters
can ensure retinal tissue integrity over time without
compromising a future genome editing approach.
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The role of a-ketoglutarate homeostasis in tumour
invasion and metastasis

Alserw A.*2, Bogurci-Seidel N.»2, Németh A.?, Garvalov
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*Institute of Neuropathology, Justus Liebig Universi-
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biology, Medical Faculty Mannheim, University of
Heidelberg, Mannheim, Germany

3These authors contributed equally to this work

Metabolic reprogramming, a recognized hallmark
of cancer, has been associated with tumour invasion
and metastasis. Initiation of metastasis requires ep-
ithelial-mesenchymal transition (EMT), a dynamic
change in cellular phenotype and motility. EMT is
regulated by several transcription factors, including
Snail. a-ketoglutarate (a-KG) is a metabolite whose
intracellular level depends on the activity of Isocitrate
dehydrogenase 1 (IDH1), as well as a complicated net-
work of transporters and enzymes. It contributes to
many physiological processes besides cellular metab-
olism, most importantly, it acts as a co-substrate for
a-KG-dependent dioxygenases. This enzyme super-
family modulates different biological functions such
as hypoxic response, DNA, and histone demethyla-
tion, RNA modification and collagen synthesis, which
are all implicated in metastasis.

The aim of this study is to identify the key factors that
control a-KG levels in glioblastoma, breast and lung
cancer models, and to delineate the homeostatic
function of a-KG in the regulation of EMT and tumour
progression.

Here we show that a-KG controls tumour cell invasion
and impacts EMT regulators and markers by using
Boyden chamber, western blot, and RT-qPCR assays.
Our results specify Snail as one of the main a-KG-reg-
ulated EMT factor. We also demonstrate that IDH1is a
key enzyme in the control of intracellular a-KG levels
in our model systems, and show how its expression is
regulated by microenvironmental cues that enhance
tumour invasiveness. Finally, we show that deple-
tion of IDH1 induces EMT and invasiveness.

Possible mechanistic pathways involved in Snail reg-
ulation by a-KG are currently being investigated. We
are also aiming to identify other a-KG key regulating
enzymes and transporters using CRISPR/Casg screen
as a future perspective. Collectively, our findings em-
phasize the interplay between metabolism and me-
tastasis and reveal novel mechanistic insights into the
regulation and role of intracellular a-KG levels on the
invasive capacity of tumour cells.
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Functionalised nanoparticles binding to muscarinic
and adrenergic receptors

ClaBen R.%, Poukam E.*, Diener M.*

*Institute for Veterinary Physiology and Biochemistry,
Justus Liebig University Giessen

Nanoparticles are defined as particles with a size be-
tween 1 and 100 nm. By targeting ligands to their sur-
face, the nanoparticles can be functionalised and used
for therapeutic or diagnostic application. The dense
multivalent presentation of agonists on the surface
of functionalised nanoparticles leads to a tremendous
potentiation of these agonists at their respective re-
ceptors. For this project, spherical gold nanoparticles
with different sizes, pH values and ligands are syn-
thesised. Carbachol, a muscarinic agonist, induces a
contraction of the intestinal smooth muscle cells and
an enhanced intestinal chloride secretion. Nanoparti-
cles functionalised with carbachol might be an alter-
native treatment of postoperative ileus. On the other
hand, atropine is a competitive muscarinic receptor
antagonist reducing the intestinal motility. There-
fore, nanoparticles functionalised with atropine could
be a therapy option of spasms in the gastrointestinal
tract. In organ bath experiments, they inhibited the
contraction of the jejunum caused by carbachol. Ad-
ditionally, atropine-nanoparticles induced a size-de-
pendent inhibition of the carbachol-induced chlo-
ride secretion in the rat jejunum. Adrenergic
agonists, e.g. adrenaline, lead to a relaxation of the
respiratory smooth muscle cells via stimulation of the
beta2-adrenergic receptor. Though, nanoparticles
functionalised with these agonists did not relax re-
spiratory smooth musculature in the organ bath, but
led to an increased potassium secretion of the large
intestine in the Ussing chamber. Hence, the function-
alised nanoparticles do apparently not bind to the
beta2-adrenergic receptor in the respiratory tract but
stimulate other adrenergic receptors. To test whether
the betai-adrenergic receptor is responsible for the
observed effect in the intestine, adrenaline-function-
alised nanoparticles will be tested on cardiomyocytes.
For the treatment of intestinal disorders in the future,
the nanoparticles have to be absorbed by the intesti-
nal mucosa. Future experiments will be performed to
investigate how the nanoparticles are resorbed by the
intestinal epithelium by using transmission electron
microscopy.



Lateral and medial projection neurons target differ-
ent regions in the olfactory cortex of larval Xenopus
laevis

Daume D.}, Offner T.%, Weiss L.}, Hassenklover T.?
Manzini I.*

*Institute of Animal Physiology, Department of Animal
Physiology and Molecular Biomedicine, Justus Liebig
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The neuronal network of the olfactory system is high-
ly conserved in vertebrates. Sensory neurons from the
nose are connected with second order neurons in the
olfactory bulb. How second order neurons from the
olfactory bulb project to higher brain centers varies in
different species. While in mice two types of neurons
projectin a different manner to separate brain regions,
in the zebrafish only one cell type and projection pat-
tern is known. Here we show the secondary olfactory
pathway, form the olfactory bulb to higher brain cen-
ters, in larval Xenopus laevis. Different colored dye in-
jections as well as electroporation of single olfactory
bulb projection neurons revealed axonal projectionsin
regions like the medial and lateral amygdala, the dor-
sal pallium and the preoptic area. Thereby we found a
separation in two olfactory tracts targeting different
regions in the brain. Functional Calcium Imaging with
a GCaMPé6 transgenic Xenopus line made it possible to
visualize a functional connection to these regions. The
population of projection neurons in the olfactory bulb
as well as higher cortical regions were described via
immunohistochemical stainings.

Hypoxia-Induced Epigenetic Reprogramming in Tu-
mor Development

Diago Pérez J.%, Ritschel N.?, Németh A%, Acker T.?

*Institute of Neuropathology, Justus Liebig University
Giessen, Aulweg 128, 35392 Giessen

One of the crucial questions in tumour biology is to
understand how tumour cells can hijack the pro-tu-
morigenic functions of hypoxia and overcome the
growth inhibitory and stress signals to fully activate
hallmarks of cancer. Considering that along the meta-
static process cancer cells undergo periods of hypoxia
and re-oxygenation, we generated an in vitro model
by using lung, breast and glioma cancer cells exposed
to repeated hypoxia-reoxygenation cycles, termed in-
termittent (IM) hypoxia.

We aim to elucidate the molecular mechanisms that
lead to a more invasive phenotype of tumour cells un-

der such conditions, and focus primarily on potentially
stable epigenetic alterations. We hypothesize that hy-
poxia-inducible transcription factors (HIFs) may pro-
mote the induction and establishment of an adapted
invasive phenotype as they are strongly induced by IM
hypoxia. Since the establishment of the invasive phe-
notype possibly requires their concerted action with
epigenetic regulatory enzymes, we will investigate
the involvement of the DNA demethylase enzyme
TET1, which is upregulated under IM hypoxia. Fur-
thermore, the crosstalk with histone methylation, es-
pecially with histone lysine demethylases (KDMs) will
be explored. Various KDMs were recently described
as cellular O_ sensors and thus have the potential to
orchestrate the regulation of tumour progression with
HIFs and TET1 upon diverse hypoxic conditions. To ad-
dress these questions, we employ the combination of
targeted and genome-wide analyses of transcriptome
and methylome changes with functional studies, and
monitor the acquisition of the invasive tumour pheno-
type under IM hypoxia at molecular and cellular level.
Results from our laboratory suggest a crosstalk be-
tween HIF20, TET1 and Snail, a transcription factor
that controls tumour cell invasiveness. Therefore,
we currently utilize the CRISPR/Casg technology to
knock out the aforementioned factors and elucidate
their function in detail in the establishment and main-
tenance of the IM-hypoxia-induced phenotype and
adaptive epigenome changes.

Top-Down Modulation of a Dichotic Listening Task
with simultaneous Electroencephalography (EEG)
Recording

Elyamany 0.}, Braun H.}, Classen C., Lockhofen
D.%, Ruprecht C., Heck-Kucik L., Iffland J.2, Mu-
lert C.»2

*Centre of Psychiatry, Justus Liebig Universi-
ty, Klinikstrasse 36, 35392 Giessen, 35392

2Centre for Mind, Brain and Behaviour (CMBB), Hans-
Meerwein-Strasse 6, Marburg, 35043, Hessen, Germa-

ny.

A dichotic listening task (DLT) involves the presenta-
tion of two different sounds simultaneously to both
ears (one to the right ear and the other to the left ear).
Participants with left-hemispheric dominance report
more sounds from the right ear (showing a right-ear
advantage). During the left-ear report, the auditory in-
formation must be transferred fromtheright to the left
(dominant) hemisphere. Accordingly, using Electroen-
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cephalography (EEG), functional connectivity between
bothauditory corticesincreased duringleft-earreports.
In this study, we aimed to apply a top-down mod-
ulation of DLT asking the participants to de-
liberately attend to either the right or the left
ear. Such attention instructions may induce
more reports of the left or the right ear sounds, re-
spectively. Therefore, 32 right-handed participants
(17 females and 15 males) performed three blocks
of DLT with different attention instructions during
simultaneous EEG recording. While the first block
was always without attention instructions, the
second and the third blocks were randomised be-
tween left- and right-ear attention conditions.
Twenty-three participants exhibited a right-ear ad-
vantage in the first block. As hypothesised, the
left-attention condition significantly decreased right-
ear reports while the right-attention condition in-
creased them. The left-attention condition showed
a significant reduction of right ear reports only in
participants who received the left-attention instruc-
tions in the second block, but not the third block.
In conclusion, top-down modulation of DLT affects
the behavioural outcome by increasing the reports
from the ear attended to. The order of instructions
(left or right first) dictates how the left-ear condition
can decrease the right-ear reports. It may refer to the
difficulty of the attention resources to switch to the
left-ear attention from the right-ear attention condi-
tion which is already boosted by the built-in left hemi-
spheric dominance (the right-ear advantage).

The effects of neutropenia on the generation and
expression of a sickness response during systemic
inflammation

Hernandez J.%, Pflieger F.J.%, Schneiders J.?, Luheshi
G.2, Kriger K.3, Rummel C.*

* Institute of Veterinary Physiology and Bioche-
mistry, Faculty of Veterinary Medicine, Justus
Liebig University Giessen

> Douglas Mental Health University Institute, De-
partment of Psychiatry, McGill University, Montreal,
Quebec H4H 1R3, Canada

3 Institute of Sports Science, Department
of Exercise Physiology and Sports Thera-
py, Justus Liebig University Giessen

Central nervous system-induced sickness responses,
such as fever, lethargy, and adipsia, are known to oc-
cur during systemic inflammation. The innate immune
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system plays a pivotal role in shaping acute inflamma-
tory responses through immune-to-brain signaling.
Interestingly, previous studies have shown that leu-
kopenia can alter sickness responses leading to a pro-
longed fever response. Moreover, neutropenic fever is
a severe clinical status of unknown origin. Thus, here,
we aimed to specifically investigate the effects of neu-
tropenia on the sickness response and immune-to-
brain signaling during acute systemic inflammation in
mice. To induce neutropenia, mice received an intra-
peritoneal injection of anti-polymorphonuclear serum
(PMN, 1 ml/kg), which reduced circulating neutrophils
by approximately 20% compared to control mice that
received normal rabbit serum (NRS) in dose-response
experiments. Systemic inflammation was induced 24
or 48 hours after receiving PMN or NRS via an intra-
peritoneal injection of a high dose of the inflamma-
tory component lipopolysaccharide (LPS, 2.5 mg/kg).
Brains, peripheral tissue, and serum were collected
24 hours after LPS-stimulation. Initial experiments
revealed that neutropenia inhibited recruitment of
neutrophil granulocytes (NG) to the brain and was
associated with inhibited LPS-induced expression of
the anti-inflammatory cytokine interleukin 10 and the
NG specific chemokine CXCL1 (48 h) suggesting some
potential anti-inflammatory role for NG. To investiga-
te the physiological significance of neutropenia, we
then continuously recorded locomotor activity, core
body temperature, food, and water intake using a te-
lemetric system in a second set of experiments. Here,
we saw 24h PMN-pretreatment exacerbated LPS-in-
duced hypothermia compared to NRS controls while
adipsia anorexia and loss in body weight was not af-
fected by neutropenia. Further analyses revealed that
LPS-induced increase in corticosterone serum levels
were higher in PMN mice when compared to NRS
counterparts. Together, our ongoing experiments
suggest a potential anti-inflammatory role of NG with
neutropenia exacerbating sickness and immune res-
ponses during systemic inflammation.

Olfactory nerve transection leads to transient acti-
vation of olfactory ensheathing cells in larval Xeno-
pus laevis

Kahl M.?, Weiss L.*, Hassenklover T.*, Manzini |.*

*Institute of Animal Physiology, Department of Animal
Physiology and Molecular Biomedicine, Justus Liebig
University Giessen, 35392 Giessen, Germany

The olfactory system of vertebrates has the remar-
kable capability to regenerate after injury to main-



tain the sense of smell. Axons of olfactory receptor
neurons, projecting from the olfactory epithelium to
glomerular targets in the olfactory bulb, are closely
associated with a specific type of glia, the olfactory
ensheathing cells (OECs). OECs support the continu-
ous regeneration of olfactory receptor neurons and
exhibit growth promoting and axon targeting proper-
ties. However, the underlying molecular and cellular
mechanisms, as well as their participation in regene-
ration processes are not yet fully understood. In this
study, we identified OECs in the olfactory system of
Xenopus laevis larvae, characterized their morpholo-
gy, and monitored their response after olfactory nerve
transection. Morphologically distinct subpopulations,
including Schwann cell-like and astrocyte-like OECs,
were labelled in the olfactory nerve via single cell elec-
troporation. Immunohistochemical staining of phos-
phorylated ribosomal protein S6 (rpS6), an indicator
for activation of the mammalian target of rapamycin
complex 1 signalling, was used as a proxy for cellular
responses after olfactory nerve transection and during
regenerative processes. We observed that a populati-
on of fusiform cells in the olfactory nerve showed an
increased phosphorylated rpS6 staining as early as one
hour after olfactory nerve transection. The increased
staining lasted for approximately 48 hours, and after
72 hours it was no longer detectable. The morpholo-
gy of these cells, their location in the olfactory nerve,
and their increased activity immediately after nerve
injury, strongly suggests that the described cells are a
subpopulation of OECs. Nerve injury might stimulate
the phagocytic function of these cells, thus supporting
the removal of apoptotic olfactory receptor neuron
debris and the innate immune system in general. To-
gether, these results of the present study led us to the
assumption that phosphorylation of rpS6 in OECsis an
important molecular mechanism that supports rege-
nerative processes in the olfactory system.

Mesenchymal stem cells inhibit the inflammatory
response of spinal dorsal horn cells in a new model
of co-cultivation

Leisengang S.*, Heilen L.?, Nirnberger F.?, Ott D.,
Murgott J.%, Arnhold S.2, Roth J.2

YInstitute of Veterinary Physiology and Bio-
chemistry, Justus Liebig University,
Frankfurterstrasse 100, 35392 Giessen, Germany
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bryology, Justus Liebig University, Frankfurterstrasse
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Nociceptive and thermoreceptive information is
transmitted by afferent axons of dorsal root ganglia to
neurons in the dorsal part of the spinal cord (laminae
| and I, termed substantia gelatinosa). Inflammatory
stimulation results in an increased sensation of pain
due to nociceptive stimulation (hyperalgesia) or even
normally non-painful stimuli (allodynia). Mesenchy-
mal stem cells have been shown to have analgesic and
anti-inflammatory effects in animal models of inflam-
matory and neuropathic pain. However, the underly-
ing cellular mechanisms are still poorly understood.
We recently established and characterized a neu-
ro-glial primary culture of the rat superficial dorsal
horn (SDH) and tested responses of this structure to
inflammatory stimulation with lipopolysaccharide
(LPS). Therefore, we measured LPS-induced release
of tumour necrosis factor-a (TNFa) and interleu-
kin-6 (IL-6) into the supernatants and investigated
the activation of inflammatory transcription factors
NF-kB, NF-IL6 and pCREB. Inflammatory stimula-
tion lead to significantly increased concentrations
of TNFa and IL-6 in supernatants of LPS-exposed
SDH cell cultures. We further showed that nuclear
translocation of NF-kB, NF-IL6, and pCREB was in-
creased in microglial cells due to LPS-stimulation.
To investigate possible anti-inflammatory effects of
adipose tissue derived stem cells (ADSC's) we esta-
blished a model of co-cultivation with both cell cul-
tures. After 24 hours of co-cultivation we performed
an inflammatory stimulation with LPS for 2 hours.
Supernatants were collected for measurements of cy-
tokine release (TNFa, IL-6) and cells were used for im-
munocytochemical detection of transcription factor
activation. LPS-induced increases of TNFa and IL-6 re-
lease were significantly reduced when SDH cells were
cultured in presence of ADSC’s. LPS treatment resul-
ted in enhanced nuclear NF-kB staining intensities
in microglial cells. This increased nuclear transloca-
tion was significantly blunted in presence of ADSC's.

Thus, we assume anti-inflammatory capacities of
ADSC's on LPS-exposed SDH primary cultures. In vivo
treatment with ADSC's might thus serve as a tool to
reduce inflammatory pain.

The ligamentum arteriosum: Smooth muscle with
idiosyncratic innervation

Mensah, B.%, Kummer, W.*

*Institute of Anatomy and Cell Biology, Justus Liebig
University, Giessen, Germany
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The ligamentum arteriosum (LA), considered a fi-
brous remnant of the embryonic bypass (ductus
arteriosus) from the pulmonary circulation to the
aortic arch, obliterates soon after childbirth. Our
experiments set out to explicate the morphology,
innervation and neurochemistry of this structure.
The mediastinum of reporter mouse strains (chrnaz-
eGFP, n=4; chat-eGFP, n=4), 10 human and 9 pig li-
gaments were subjected to routine histology and
single- and double-labeling immunofluorescence,
with antibody cocktails labelling smooth muscle cells
and subtypes of nerve fibers. Ligaments of 6 wild-
type mice and 5 pigs were processed for transmis-
sion electron microscopy (TEM); ligaments from 30
pigs were subjected to pharmacological and electri-
cal field stimulation (EFS) in organ bath experiments.
Histology, immunofluorescence and TEM revealed
the canonical arterial wall structure with intimal lay-
er (though mostly obliterated), muscular media and
surrounding adventitia. Single- and double immu-
nofluorescence reported the presence of a dense in-
nervation which was mainly sympathetic (tyrosine
hydroxylase, i.e. noradrenergic, and neuropeptide
Y-positive) and to a lesser extent sensory (substan-
ce P/calcitonin gene-related peptide-positive). TEM
showed nerve terminals with vesicle accumulations
innervating smooth muscle cells and in the connec-
tive tissue. In organ bath experiments, LA contrac-
ted in response to both EFS and noradrenaline (0.1
MM — 1 mM). Noradrenaline-induced contraction,
but not that evoked by EFS, was sensitive to the al-
phai-adrenergic receptor blockers prazosin (0.01 pM
- 50 uM) and tamsulosin (1 pM — 1 mM), respectively.
In conclusion, the LA retains muscular structure and
function. It is a smooth muscle with noradrenergic in-
nervation, contracting in response to stimulation of
alphai-adrenergic receptors. Contraction of the LA,
though neurogenic, may not be only noradrenergic.
This may ultimately play a role in adjusting distensi-
bility of the vascular segments to which it is attached,
thereby influencing the compliance of the pulmonary
trunk at its bifurcation with potential impact on pro-
gnosis in pulmonary hypertension.

Effect of protease signalling on myenteric neurons
for regulation of gastrointestinal motility

Mirakhur ~ M.?,  Pouokam E.*, Diener M.
*Institute for Veterinary Physiology and Biochemistry,
Justus Liebig University, Frankfurter Strasse 94, 35392
Giessen
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Various studies have suggested that stimulation of
proteinase-activated, G protein-coupled receptors
(PARs) influence gastrointestinal function. Depend-
ing on the cellular environment, PARs can contribute
to both inflammation and tissue repair. Proteolytic
cleaving of the extracellular N-terminal domain of
proteinase-activated receptors leads to formation of
new NH_-terminus, which binds and activates the re-
ceptor itself. To understand the regulation of gastro-
intestinal motility, our project aims to study the effect
of protease signalling on myenteric neurons as PARs
have been found to be highly expressed throughout
the gastrointestinal tract and previous studies have
shown that PAR-2 plays an important role in calcium
ion mobilization in jejunal and pancreatic tissues.
During inflammation, proteinases such as thrombin
(agonists of PAR-1, PAR-3 and PAR-4) and trypsin (ag-
onist of PAR-2) are released in the gastrointestinal
tract. By understanding this mechanism, there is pos-
sibility to develop therapeutic solutions by which the
control of protease signalling in gastrointestinal tract
will help with neuro-inflammation.

In the current project, the myenteric plexus were ex-
tracted from 4 day old rats. The neurons were cultured
for up to 4 days for imaging experiments. To develop
the initial understanding of the reaction of PARs on
neurons, the agonist thrombin and trypsin were used.
Using imaging technique with the Ca**-sensitive fluo-
rescent dye fura-2, our data showed that administra-
tion of thrombin caused firing of myenteric neurons.
We studied the pathophysiological response to PAR1
and PAR2 in the gastrointestinal muscles prepared
from adult rats using organ bath and found that the
PAR1 agonists caused contraction, while the PAR2
agonists caused relaxation. Ongoing experiments are
designed to characterize the underlying signal mecha-
nisms and the receptor distribution in myenteric neu-
rons and intestinal smooth muscle cells to clarify their
role in the control of gastrointestinal motility.

Lipopolysaccharide Induced Tolerance: Effects On
Rat Primary Cultures Of The Afferent Nociceptive
System

Nurnberger F.%, Leisengang S.?, Ott D.?, Murgott J.2,
Gerstberger R.2, Rummel C.%, Roth J.*

*Department of Veterinary Physiology and —Biochem-
istry, Justus Liebig University, Frankfurterstrasse 100,
35392 Giessen

Dorsal root ganglia (DRG) and the substantia gelatino-



sa (SG) of the spinal cord represent the principle trans-
fer stations for nociceptive signals from the periphery
into the brain. One maladaptive consequence of in-
flammatory stimulation with lipopolysaccharide (LPS)
in both structures is the manifestation of neuropath-
ic pain. However, treatment with a moderate dose of
LPS induces a state of LPS tolerance. In this refracto-
ry state the production of inflammatory mediators is
diminished or absent when exposed to LPS again. In
the present study we investigated the influence of LPS
tolerance with regard on the inflammatory gene ex-
pression, the release of inflammatory mediators into
the supernatants and the translocation of inflamma-
tory transcription factors into the nuclei of different
cells (macrophages/microglia, astrocytes, neurons)
in primary cultures of DRG and SG. In LPS tolerance
DRG primary cultures showed a decrease in TNF-a,
but not IL-6 expression and an increased ratio of IL-10/
TNF-a. The TNF-a and IL-6 release was not affected by
LPS-tolerance. In DRG macrophages the translocation
of NFkB and NFIL6, as well as STAT3 translocation in
DRG neurons is reduced in the state of LPS tolerance.
In SG primary cultures LPS tolerance resulted in a re-
duced TNF-a, but not IL-6 expression and an increased
ratio of IL-10/TNFa. In addition the release of TNF-a
and IL-6 was reduced in LPS tolerance. Furthermore
the translocation of STAT3 in SG astrocytes and trans-
location of NFkB and NFIL6 in SG microglia was de-
creased in the state of LPS tolerance. In summary we
can say that in the state of LPS tolerance pro-inflam-
matory mediators were down-regulated and anti-in-
flammatory mediators were up-regulated. Still there
was a clear difference between DRG and SG cells, as
well as the different inflammatory mediators inves-
tigated showed different reaction patterns. Our data
show a possible effect of glial cells (macrophages/mi-
croglia and astrocytes) in the manifestation of LPS tol-
erance in DRG as well as in SG primary cultures.

Adipokine Treatment of Microglia in an altered TNF-
System

Onkels A.-K.?, Culmsee C.?, Herden C.*

YInstitute  for  Veterinary  Pathology,  Jus-
tus  Liebig  University  Giessen,  Frankfurter
Str. 96, 35392 Giessen, Germany

?|nstitute for Pharmacology and Clinical Pharmacy,
Philipps University Marburg, Karl-von-Frisch-Str. 2,
35043 Marburg

Obesity is a great problem in the western world, lea-
ding to numerous other diseases. Adipokines belong

to the substances generated in fatty tissue and have
in impact on different organs, including the brain,
promoting or impeding inflammatory processes and
sickness in obese humans or animals. Tumor-Necrosis-
Factor (TNF) influences adipokine effects in different
ways. For instance, TNF upregulates leptin, a pro-in-
flammatory adipokine, and in case of adiponectin, an
anti-inflammatory adipokine, secretion is impeded by
TNF-treatment. Microglia are a main source of TNF in
the brain and are also activated by TNF so that a link
between fat tissue and brain status is given. Moreover,
TNF exerts pro- and anticonvulsant effects, depending
TNF-receptor 1 (TNFR1) or TNFR2 signalling.

In this study, the interaction of adipokine treatment
on microglia with an altered TNF-system was in-
vestigated. Microglia cultures of wild type, neuro-
nal TNF-transgenic (overexpressing), TNF-Receptor
1-KO (TNFR1-KO) and TNFR2-KO-mice were treated
with 3 mg/ml leptin and 3 mg/ml adiponectin for 24
h. For cytokine-profiling enzyme-linked immuno-
sorbent assays (ELISAs) were carried out for TNF,
Interleukin-6 (IL-6), IL-10 and monocyte chemotac-
tic protein 1 (MCP-1). Additionally, immunofluore-
scence (IF) was done for Iba1 expression, characte-
rizing the microglial morphology after the different
treatments. Mock treatment was used as control.
Overall, TNF, IL-6 and IL-10 levels increase with treat-
ment of adipokines, regardless using leptin or adi-
ponectin and regardless of the transgenic status.
Treatment seems to have no impact on MCP-1 levels.
Exceptions were TNFR2-KO microglia, which do not
continuously react with an increase of IL-6 by leptin
treatment and TNFR1-KO microglia, which have slight-
ly increased levels of MCP-1 by adiponectin treatment.
Morphology changes of microglia reflect their activati-
on by adipokine treatment of all different groups in IF.
In conclusion, in vitro, microglia react quite in the
same way on leptin and adiponectin treatment, most-
ly regardless of their genotype.

Numerical abundance of PEX14- and Catalase-po-
sitive peroxisomes in different brain cell types of
42-day-old wild-type, TNF-a transgenic, TNFR1-
and TNFR2-Knockout mice
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Borna disease virus (BoDV-1) can elicit inflammation
and neurodegeneration; and both processes involve
profound morphological and functional abnormalities
of neuronal and glial cells of the central nervous sys-
tem. To understand the mechanisms of Borna disease
virus-induced neuroinflammation, the role of peroxi-
somes in tandem with that of the dynamic pro-inflam-
matory cytokine, tumor necrosis factor-alpha (TNF-a)
needs to be investigated. Using indirect immunofluo-
rescence staining, quantitative analyses of the peroxi-
somal biogenesis protein PEX14 (best marker to quan-
tify this organelle) and the peroxisomal matrix enzyme
catalase (marker for the redox status) were performed
in three different brain regions (hippocampal forma-
tion, cerebellum and cerebral cortex) of 42-day-old
non-infected wild-type mice in comparison to TNF-a
transgenic mice (TNFTg; TNF-a is overproduced main-
ly in the hippocampus, cerebral cortex, striatum and
thalamus), TNF receptor (TNFR) 1- and TNFR2- knock-
out mice. Analyses of the numerical abundances of
PEX14- and catalase-positive peroxisomes involved
distinct neuronal cell types, that is: i) granule neurons
of dentate gyrus and pyramidal cells of CA bands, all
part of hippocampal formation; ii) pyramidal cells of
cerebral cortex; iii) granule and Purkinje cells of the ce-
rebellum. We identified no significant difference in the
numerical abundance of PEX14-positive peroxisomes
in almost all neuronal cell types between the three
genetically modified strains compared to wild-type
mice. However, PEXa14-positive peroxisomes were
1.5-fold more abundant in Purkinje cells of TNFR2Ko
mice than the wild-type (p=0.0414). Moreover, there
is the tendency in all the brain regions of TNFR2Ko
mice to contain the highest numbers of PEX14-posi-
tive peroxisomes amongst the four cohorts. This indi-
cates that the anti-apoptotic TNFR2 pathway seemed
to inhibit peroxisomal proliferation or conversely,
the TNFR1 has an inductive role on peroxisomal bio-
genesis. Catalase abundance was significantly lowest
in all neuronal cell types analyzed in the TNF-a over-
producing (TNFTg) hippocampal regions in contrast
to TNFR1ko-, TNFR2ko- and wild-type mice [Granu-
le cells of the dentate gyrus: Wt vs TNFTg (2.6-fold;
p=0.0004), TNFR2Ko vs TNFTg (2fold; p=0.0110); and
alsoin pyramidal cells of CA band, Wt vs TNFTg (2-fold;
p=0.0168), TNFR2Ko vs TNFTqg (2-fold; p=0.0038)]. We
speculate that, prolonged exposure of neurons to ele-
vated levels of TNF-a may deplete catalase, and thus,
could weaken neuronal ability to detoxify reactive
oxygen species, subsequently becoming more prone
to oxidative injury. We shall perform further analyses
in BoDV-1 infected cohorts to understand the relevan-
ce of persistent infections on different neuronal cell
types from similar genetically modified strains.
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The hypothalamus is involved in the regulation of
many physical and psychological processes, but is
also associated with inflammation. There are numer-
ous studies that indicate an inflammatory component
in depression in favor of overstimulation of the HPA
axis. An important metabolite and neurotransmit-
ter for arousal, activity and metabolism is glutamate
(Glu) and its precursor glutamine (GIn). The aim of this
study was therefore to determine the concentration
differences between hypothalamic glutamine-glu-
tamate metabolites in depression and to investigate
the relationship between these metabolites and the
pro-inflammatory cytokines IL-6, TNF-a, IFN-y and IL-
1B. 24 participants with previously diagnosed depres-
sion (DE) and 25 healthy community control persons
(HQ) took part in the study. The glutamate-glutamine
metabolites (GIn, Glu and glutamine-glutamate = GIx)
were recorded using 1H-MRS with total creatinine
(tCr) as the reference metabolite. Peripheral plasma
concentrations were assessed using an ELISA for cy-
tokine assessment. Significant differences were found
between subjects with depression and healthy con-
trols, especially at GIn concentrations (U = 196.50; p
= 0.02; 12 = 0.09) and GlIx concentrations (U = 216.00
p = 0.047; N2 = 0.06). In the rank-correlation analysis,
a positive correlation between TNF-a and Glx concen-
trations (p = 0.54, p = 0.004, Clgs [0.24; 1]) was found
in the group of participants with depression. The re-
sults of this study suggest that the proportion of GlIx
concentration in patients with depression is increased
due to higher GIn concentration values. A positive cor-
relation between TNF-a and Glx concentrations, but
not with GIn or Glu concentrations, reveals a synergis-
tic effect of both glutamine-glutamate concentrations
compared to the cytokine TNF-a. In summary, the re-
sults suggest that people diagnosed with depression



have increased activity on the HPA axis. Inflammation
then stimulates the activity of the HPA axis and the
glutamate and glutamine (Glx) levels rise.

FGFR inhibitor BGJ398 protects against inflamma-
tion and demyelination in EAE through ERK/Akt
phosphorylation

Rajendran V.?, Rajendran R.?, Stadelmann C.2 Karnati
S.3, Berghoff M.2

*Department of Neurology, Justus Liebig University,
Giessen.

?|nstitute of Neuropathology, Georg-August-Universi-
ty, Gottingen.

3Institute of Anatomy and Cell Biology, Julius Maxi-
milians University, Wirzburg.

Fibroblast growth factors and its receptors (FGF/
FGFR) play an important role in proliferation, differ-
entiation and survival of oligodendrocytes, neurons
and astrocytes in the central nervous system. Previ-
ously our group demonstrated that conditional dele-
tion of oligodendroglial FGFR 1 and FGFR 2 leads to
milder experimental autoimmune encephalomyelitis
(EAE) symptoms, less inflammation, less myelin loss
and increased axonal density. In the present study, we
investigated the preventive effect of BGJ398 an oral-
ly bioavailable, selective pan-FGFR kinase inhibitor in
EAE mouse model of multiple sclerosis.

EAE was induced with MOG35-55 peptide in 8-week-
old C57BL/6 female mice. BGJ398 (30 mg/kg/daily) and
placebo were administered orally from day o to g post
EAE induction. The EAE disease course was monitored
until day 41, using a standard EAE scale o-5. The spi-
nal cord was analyzed for inflammation and demye-
lination. FGFR signalling proteins and myelin proteins
were analyzed by Western blot.

BGJ398 treated mice showed a milder EAE disease
course from day g to 41 (p < 0.05), reduced inflamma-
tion (p < 0.05), B cell and T cell -infiltration (p < 0.001),
macrophage infiltration (p < 0.001) and demyelination
(p < 0.01). Protein expression of FGFR1, FGFR2, and
FGF2 were less; phosphorylation of ERK, Akt and TrkB,
CNPase, myelin basic protein (MBP), proteolipid pro-
tein (PLP) were increased in BGJ398 treated mice (p <
0.05).

Our results suggest that inhibition of FGFR by BGJ398
reduces EAE disease severity. The molecular mecha-
nisms underlying the decreased symptoms in BGJ398

treated mice are due to an alteration of downstream
signalling of ERK, Akt and TrkB enhancing CNPase,
MBP and PLP production. These data suggest that
preventive application of BGJ398 has beneficial ef-
fects in a mouse model of MS.

The Role of Oxytocin in Sexual Sensation Seeking:
A Candidate Gene Study Looking at rs3796863 and

rs53576

Shabani S.*, Sammer G.?, Hennig J.*

*Institute of Differential and Biological Psychology,
Justus Liebig University Giessen, Otto-Behaghel 10,
35394 Giessen.

?|nstitute of Cognitive Neuroscience, JLU Giessen,
Klinikstrasse 16, 35392 Giessen.

Researchers have shown the involvement of oxytocin
in sexual relationships and in intimacy and bonding
with partners. However, some people with high sexual
sensation seeking (SSS) mostly prefer to have casual
sex and change partners frequently. Thus, it would be
interesting to investigate the potential relationship
between oxytocin and SSS levels. Participants (N=274)
provided saliva samples and completed the Sexual
Sensation Seeking Scale (SSSS) and the Personal As-
sessment of Intimacy in Relationship (PAIR). The saliva
samples were analyzed to genotype the two SNPs of
rs3796863 (CD38-functionality) and rs53576 (oxytocin
receptor (OXTR) sensitivity) by PCR. Data analysis in-
dicated that the carriers of homozygous A-alleles of
rs3796863 had significantly lower scores in SSSS in
comparison to carriers of homozygous and heterozy-
gous C-alleles. While, none of the different genotypes
of rs53576 SNP showed any significant difference in
the levels of SSS scores, neither did the interaction
between these two SNPs. Moreover, the carriers of
homozygote A-alleles of rs3796863 SNP had signifi-
cantly lower levels of sexual intimacy than the carri-
ers of homozygous and heterozygous C-alleles had.
Although SSS scores were not significantly associated
with any type of intimacy in relationships, high sexu-
al sensation seekers (HSSS) were significantly more
involved in stable relationships than low sexual sen-
sation seekers (LSSS). In conclusion, only the poly-
morphisms of rs3796863 SNP could predict the level
of SSS, not the rs53576, nor the interaction of these
two SNPs. In addition, rs3796863 SNP could predict
the level of intellectual intimacy. It is surprising that
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HSSS and LSSS do not differ in intimacy in relation-
ships; therefore, investigating the intimacy in long-
term relationships of HSSS becomes motivating.

Keywords: CD38, Oxytocin Receptor Gene, Sexual
Sensation Seeking, Intimacy in Relationship.

Analysis of P2X7 Receptor and Panxa Expression of
Healthy and Osteoporotic Donors

Tang M.*, Kauschke V.*, El Khassawna T.?, Heiss C.*?,
Lips K.S.*

*Experimental Trauma Surgery, Justus Liebig Univer-
sity Giessen, Aulweg 128, 35392 Giessen, Germany
2Department of Trauma, Hand and Reconstructive
Surgery Giessen, University Hospital of Giessen-Mar-
burg GmbH, Campus Giessen, 35392 Giessen, Germa-

ny

Osteoporosis, characterized by bone mineral densi-
ty decrease, leads to a high risk of bone fracture. It is
now widely recognized that purinergic signaling plays
an important role in the regulation of bone remodel-
ing. One receptor subtype, P2X receptor is considered
to be important in relation to osteoporosis. Activated
Pannexini channels provide a pathway for activation
of P2X receptors. Mesenchymal stem cells were isolat-
ed from samples of 10 female patients, among which
5 were osteoporotic. As a second model we used 45-
48 week old female rats with an induction of osteo-
porosis by ovariectomy and malnutrition. The 28 rats
were put into 4 groups: sham, ovariectomy (OVX), diet
and ovariectomy with diet (OVXD). Finally, an implant
associated fracture model of genetically osteoporot-
ic mice (KO, n=12) and their corresponding wildtypes
(WT, n=12) was used. RNA was isolated and the ex-
pression of P2X7 receptor and Panx1 was investigated
by real-time RT-PCR. Of human groups, there were
no significant changes. In rat osteoporosis model, in
P2X7, there was a significant down regulation in the
Diet group (P=0.005) and OVXD group (P=0.02) com-
pared to Sham group. There was also a down regula-
tion in the OVXD group compared to OVX (P=0.045).
In Panxz, there was a significant down regulation in
the OVXD group compared to OVX (P=0.002). In the
mouse osteoporosis fracture model, in P2X7, there
was a significant up regulation in the KO group com-
pared to the WT (P=0.002). And in Panxz, there was a
significant down regulation in the KO group compared
to the WT (P=0.026). These results indicate that P2X7
receptor and Panx1 contribute to osteoporosis in the

68

animal models. The increase of P2X7 and Panxa in rat
might help to establish new therapeutic strategies for
osteoporosis. In humans, it is necessary to increase
the number of samples because of the high donor vari-
ance.
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The role of activins and chemokines in the devel-
opment of inflammatory responses during chronic
testicular inflammation in mice

Hasan H.*, Peng W.*, Bhushan S.?, Wahle E.*, Pleuger
C.?, Loveland K., Meinhardt A.*?,
Hedger M., Fijak M.*

*Department of Anatomy and Cell Biology, Justus
Liebig University of Giessen, Aulweg 123, 35392 Gies-
sen, Germany

2Centre for Reproductive Health, Hudson Institute of
Medical Research, Clayton, Australia

3Department of Molecular & Translational Sciences,
Monash University, Clayton, Australia

Infection and inflammation affecting the male repro-
ductive tract are significant causes of male infertili-
ty. Experimental autoimmune orchitis (EAO) serves
as a model of autoimmune-based chronic testicular
inflammation and it shares many common features
with clinical male infertility. It is characterized by
the production of auto-antibodies against testicular
antigens, disruption of testicular immune privilege
as well as severe immune cell infiltration into the in-
terstitium. In the EAO model, there is an increase in
the production of pro-inflammatory cytokines and
chemokines including activin A, TNF, IL-6 and CCL2.
Moreover, an increase in CD4+CD8+ double positive T
cellsin EAO testis has been documented.

Elevated levels of activin A and CCL2, as the most
prominent inflammatory mediators during testicular
inflammation in EAO mice, are hypothesized to act as
pro-inflammatory and pro-fibrotic agents leading to
testicular damage. However, the mechanisms of their
possibleinfluence ontesticularimmune responseisun-
clear. Therefore, the influence of activin A and chemo-
kines (mainly CCL2) on the generation and functional
properties of immune cells will be investigated. More-
over, the expression of chemokines and chemokine
receptors in EAO testis from wild type and CCR2 (are-
ceptorforCCL2)deficient (CCR2-/-) mice willalsobe an-
alyzed to identify potential therapeutic targets.
Preliminary results demonstrate that CCR2-/- mice are
protected from EAO damage as seen by histological
staining. Moreover, activin A (5ong/ml) decreases the
mMRNA expression of CCL4 and CCL7 in bone marrow
derived macrophages — a surrogate for testicular mac-
rophages. Our preliminary analysis by flow cytometry
has revealed that stimulation of murine splenocytes by
activin A (song/ml) for 4 days led to increase in CD3+ T
cell numbers. Within the population of T cells, we ob-
served a decrease in the subpopulation of CD4+ T cells
and an increase in CD8+ and CD25+T cells.

Our initial observations point to a role of activin A in
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altering immune cell subpopulations and in regulat-
ing the expression of CCL4 and CCL7. Moreover, CCL2
plays a crucial role in exacerbating testicular inflam-
mation.

Tumour infiltrating T lymphocytes in human testis
cancer — identification and functional analysis

Islam R.%, Heyer J.2, Indumathy S.*2, Hartmann K .2,
Pleuger C.3, Fijak M3, Kliesch S.4, Dittmar F.5, Wagen-
lehner F.5, Hedger M.2, Loveland B.®, Loveland K.Z,
Schuppe H.C.5, FietzD.2

*Dept. of Veterinary Anatomy, Histology and Embry-
ology, Justus Liebig University, Giessen, Germany
2Centre for Reproductive Health, Hudson Institute for
Medical Research, Clayton, Victoria, Australia
3Institute of Anatomy and Cell Biology, Justus Liebig
University, Giessen, Germany

“Centre of Reproductive Medicine and Andrology,
University of Muenster, Muenster, Germany

sDept. of Urology, Pediatric Urology and Andrology,
Justus Liebig University, Giessen, Germany

éBurnet Institute, Melbourne, Australia

’School of Clinical Sciences, Monash University, Clay-
ton, Victoria, Australia

T cells represent a major component of tumour infil-
trating lymphocytes (TIL) population in different tu-
mours, including human testicular germ cell tumours
(TGCTs), and play an important role in tumour devel-
opment and immune surveillance. Different subtypes
of CD4+ helper T cells, including regulatory T cells
(Treg) and T follicular helper cells (Tfh) are often pres-
ent in tumour microenvironment and strongly associ-
ated with poor prognosis of different cancers, such as
in breast cancer, melanoma, renal cell carcinoma, etc.
However, the functional involvement of Treg and Tth
cells in TGCTs remains to be unveiled. Therefore, we
sought to identify and functionally characterise Treg
and Tth cells within TGCTs, specifically in germ cell
neoplasia in situ (GCNIS) and seminoma (SE), com-
pared to testes with normal spermatogenesis (NSP)
and intact spermatogenesis associated with focal
immune cell infiltrates. To achieve our goals, human
testis samples obtained immediately following sur-
gery were categorised into NSP, hypospermatogen-
esis (HYP) with lymphocytic infiltrates (LY), GCNIS
with and without LY, and SE, and processed for im-
munohistochemistry (IHC), immunofluorescence (IF)
and RT-qPCR. Flow cytometry was performed from
fresh TGCTs specimens using a panel of immune cell



markers CD3, CD4, CD8, CD2ocy, CD68, CD25, FOXP3,
CXCRg and BCL6. Our preliminary data (n=5) show
that Treg and Tfh cells are mainly found in SE com-
pared to the other groups, suggesting that Treg and
Tth cells are important in TGCT biology. Functional
analyses including cyto- and chemokine detection are
pending. Next, gene expression profiling using Flu-
idigm Microfluidics Dynamic Arrays as well as RNA-
seq from sorted CD4+/CD8+ T cells will be performed.
These experiments will provide the first molecular
and functional characterisation of gene and protein
expression in Treg and Tth cells within TGCTs. Such in-
sights may identify their roles in TGCT development
and progression, and thereby indicate improvements
for TGCT management.

Formation of the Testicular Immunological Barrier
Through Immune Modulation by Somatic Cells

Kabbesh H.*»3¢, Loveland K.34, Stanton P.34, Konrad
L.34 Scheiner-Bobis G.*#34

*Institute for Veterinary-Physiology and -Biochemis-
try, School of Veterinary Medicine, Justus Liebig Uni-
versity, Giessen, Germany

2Center of Gynecology and Obstetrics, Faculty of Me-
dicine, Justus Liebig University Giessen, Germany
3Hudson Institute of Medical Research, Clayton, Victo-
ria, Australia

“International Research Training Group, Monash &
Justus Liebig University, Molecular Pathogenesis of
Male Reproductive Disorders.

The blood-testis-barrier (BTB), which is based upon
Sertoli cells (SCs), divides the seminiferous epithe-
lium into basal and adluminal compartments. The
main role of the BTB is to form an immunological bar-
rier in order to preserve the meiotic and post-meio-
tic stages of the germ cells from the immune system.
The BTB is composed of a number of tight junction
proteins, mainly the claudins family. Disorder of the
BTB’s integrity caused by any internal or external fac-
tors might result in infertility in males. Even if the SCs
are absent, only few immune cells enter the seminife-
rous tubules when peritubular cells (PTC) are present.
This suggests that other cell types or factors contribu-
te to the testicularimmunological barrier (TIB).

Our study is aimed at elucidating the role of
different cell combinations (mainly SCs and
PTC) on the BTB integrity and to elucida-
te the contribution of each cell type to the TIB.

Furthermore,weaimedtotreatratprimarySCswithpar-
ticular cytokines to address their effects on the BTB in-
tegrity and on the TJ proteins.

Our experiments showed that SCs are the main cons-
tituent of the BTB. Co-culturing of both SCs and PTC
on Matrigel only had a negligible effect on the BTB
integrity. Treatment of 93RS2 rat SCs with bone mor-
phogenetic protein2 (BMP2) demonstrated a negati-
ve effect on the BTB integrity. This effect was reversed
by pretreatment with a BMPR1 inhibitor. Our results
also showed that the gene expression of the junctio-
nal adhesion molecule-3 (JAM-3) was upregulated af-
ter treatment of primary SCs with testosterone via the
classical or non-classical androgen pathway. Further
research is needed to understand the physiological
implications of the results obtained.

Sperm morphology and motility in mice and men:
Investigations of defective male germ cell differen-
tiation

Kothalawala S.D.?, Gunther S.?, Schuppe H-C3, Wa-
genlehner F.3, O'Bryan M.4, Fietz D.*

*Institute for Veterinary Anatomy, Histology and Em-
bryology, Justus Liebig University Giessen, Germany
*Max Planck Institute, Bad Nauheim, Germany
3Clinic of Urology, Pediatric Urology and Andrology,
Justus Liebig University Giessen, Germany

“Monash University, Melbourne, Australia

Approximately 30 - 40% of male infertility cases are
caused by genetic abnormalities such as chromoso-
mal defects or gene mutation, leading to decreased
germ cell production or function. Disturbances of
sperm number, morphology and motility can occur,
leading to azoospermia, asthenozoospermia and/or
teratozoospermia. So far, only few clinically relevant
gene mutations/polymorphisms or novel genes have
been identified. This study aims to identify novel ge-
nes, splicing variants or single nucleotide polymor-
phisms related to sperm morphology and motility by
next generation sequencing (NGS).

For this, biopsies indicated by azoospermia were ta-
ken, histologically evaluated and categorized in: nor-
mal spermatogenesis (NSP, n=3), spermatid arrest
(SDA, n=4) and Sertoli cell only syndrome (SCO, n=3).
RNA was extracted from adjacent cryopreserved bi-
opsies followed by RNA-Seq (lllumina NextSeq 500
sequencer). Differentially expressed genes (DEGs, fil-
ter for significance: base mean >= 5, -0.585 <= log2fc
>= 0.585, FDR <= 0.05) were as follows: NSP Vs SCO -
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10,253, NSP Vs SDA — 1,873, SDAVs SCO - 4,017. DEGs
were filtered based on Gene Ontology and Kyoto En-
cyclopedia of Genes and Genomes (KEGG) pathway
terms related to spermatogenesis — calcium pathway
— cAMP pathway — flagella proteins and highly down-
regulated DEGs between NSP Vs SDA. By this, 11 ge-
nes potentially involved in sperm morphology and
motility have been identified: CFAP47, PDE4A, ZP1,
SLCg9C1, SLC8B1, SPATA31E1, ORAl1, CACNB2, TNC,
TEKT3, and TMEM37. To validate RNA-Seq results, pri-
mers were designed for RT-PCR. All genes were detec-
ted in NSP; in contrast, gene expression in SDA sam-
ples varied. Gene TEKT3 was detected only in NSP and
SDA samples while CFAP47 was detected mostly in
NSP. Immunohistochemistry experiments are ongo-
ing to localize ORAIl1 and SPATA31E1 genes on protein
level, in histological sections. Further ongoing experi-
ments, quantitative RT-PCR and immunohistochemis-
try using different pathologies will narrow down the
list of potential genes involved in defective male germ
cell differentiation.

C-type natriuretic peptide and analogues are po-
tential drugs for BPH treatment

Kuchta M. A.%, Wagenlehner F.2, Middendorff R.

*Institute of Anatomy and Cell Biology, Justus Liebig
University, Giessen, Germany

2Department for Urology, Pediatric Urology and An-
drology, Justus Liebig University, Giessen, Germany

While the exact mechanisms for the development of
benign prostatic hyperplasia (BPH) still remain un-
known, it is suggested that hormonal regulation plays
a criti-cal role. BPH occurs in the transition zone of
the prostate and affects predomi-nantly smooth mus-
cle cells in which it comes to an increase of muscle
tone and cell proliferation. Cyclic GMP (cGMP) sig-
naling pathways regulate a variety of physiological
functions, such as relaxation of smooth muscle cells
or cell prolifera-tion. An activator of this pathway is
C-type natriuretic peptide (CNP) that is ex-pressed in
the male reproductive system. A high concentration
was found in the prostate (1). In addition, high levels
of CNP were also detected in porcine seminal plasma
(2). The expression of the CNP receptor guanylyl cy-
clase B (GC-B) in hu-man prostate samples was shown
at mRNA level (3). However, the function of CNP in
prostatic smooth muscle cells is not clear. For this,
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the hormonal influence of CNP on the cGMP signaling
pathway and its significance for the development of
BPH needs to be investigated. First of all, we showed
that GC-B is expressed in cultured primary human
prostatic smooth muscle cells. By cGMP-ELISAs we
found that CNP, more than ANP, activates the cGMP
production in primary pros-tatic smooth muscle cell
cultures in a dose-dependent manner. The effects of
CNP and the synthetic chimeric natriuretic peptide
Vasonatrin (VNP) on sponta-neous contractility of
prostate glands were investigated by Live-Imaging.
Both peptides could significantly decrease the con-
traction frequency and had the de-sired rapid effect.
Long-term effects of CNP and VNP were analysed in
primary smooth muscle cells. We found, that the cell
number was reduced after CNP or VNP treatment for 3
days. Thus, natriuretic peptides affecting muscle tone
and proliferation might be promising potential drugs
for BPH treatment.

The role of Tissue Inhibitor of Metalloproteinase
3 and Membrane-type Metalloproteinases in the
Pathophysiology of Endometriosis

Maoga B.J.*, Muhammad A.R.?, Scheiner-Bobis G.?,
Konrad L.

*Center for Gynecology and Obstetrics, Justus Liebig
University, Feulgenstrasse 10-12, 35392 Giessen
?|nstitute of Veterinary-Physiology and Biochemis-
try, Justus Liebig University, Frankfurterstrasse 100,
35392 Giessen

Approximately 2-10% women of the reproductive
age suffer from endometriosis, a disease charac-
terized by the presence of endometrial tissue out-
side the uterus. Matrix metalloproteinases (MMPs)
are proteases involved in extracellular matrix re-
modeling. Dysregulation of TIMPs and MMPs has
been previously reported in a number of cancers
and thus we postulate that this trend might be
replicated in endometriosis, since the two condi-
tions share similar developmental stages.

This study is aimed at elucidating the role of tissue
inhibitor of metalloproteinase (TIMP3) and mem-
brane-type metalloproteinases; MMP14, MMP15 and
MMP16, in the pathophysiology of endometriosis
and as potential non-invasive biomarkers. The local-
ization of these proteins in eutopic and ectopic endo-
metrium was determined by immunohistochemistry.
We found a preferential localization of all proteins
in the glandular epithelial cells and stromal cells of



both endometriotic and non-endometriotic patients
except that MMP14 was not observed in the stromal
cells of both cases. Although MMP15 expression was
highly similar between endometriotic and non-endo-
metriotic patients in the eutopic uterus, significantly
higher MMP15 expression was found in lesions of ad-
enomyotic patients compared to endometriotic and
non-endometriotic patients. Additionally, MMPa15
expression was significantly higher in lesions of ade-
nomyotic patients compared to ovarian, peritoneal
and deep infiltrating tissue. When uterine samples
from the endometrium of both endometriotic and
non-endometriotic samples were pooled together,
MMP15 expression in lesions of adenomyotic patients
was higher compared to eutopic endometrium of
both endometriotic and non-endometriotic patients.
The enhanced expression MMP-15 in adenomyotic
lesions suggests a possible role of MMP15 in the de-
velopment of adenomyosis. Reduced MMPa5 expres-
sions in ovarian, peritoneal and deep infiltrating endo-
metriosis suggest a possible reduction in the invasive
nature of the endometrial tissue after implantation.
Presence of these proteins in the uterine suggests
possible roles in uterine functions that may perhaps
be related to endometriosis and thus further experi-
ments are necessary.

THE ROLE OF SOLUBLE BETAGLYCAN IN TGF-f
SIGNALING IN HUMAN ENDOMETRIAL AND EN-
DOMETRIOTIC CELLS

Mwaura A. N.?, Scheiner-Bobis G.?, Konrad L.*

*Institute of Gynecology and Obstetrics, Justus Liebig
University Giessen, Feulgenstrasse 10-12, 35392 Gies-
sen

?|nstitute of Veterinary Physiology and Biochemistry,
Justus Liebig University Giessen, Frankfurterstrasse
100, 35392 Giessen

Endometriosis is a chronic gynaecological condition
characterized by the presence of endometrial-like tis-
sue outside the uterine cavity. The TGF-B superfamily,
consisting of TGF-Bs, activins and inhibins, is expres-
sed in the endometrium and is putatively associated
with endometriosis. Betaglycan (BG) is an important
membrane-bound co-receptor and modulator of the
TGF-B superfamily ligands. It undergoes cleavage to
release soluble betaglycan (sBG) which isimplicated in
several physiological and pathological processes. The
present study aimed to investigate the probable role
of BG shedding in endometrial and endometriotic cells

which is currently unknown. Endometriotic epithe-
lial cells (12Z) and endometrial stromal cells (THESC)
were treated with increasing concentrations of TGF-
B1/B2 (2-10 ng/ml), activin A (5-50 ng/ml) or inhibin A
(5-50 ng/ml). The levels of sBG, matrix metalloprotei-
nase (MMP) -2 and -3 were subsequently evaluated
using ELISAs after 24, 48 and 72 hours of stimulation.
Inhibition of BG shedding was analyzed using a pan-
MMP inhibitor (10 pM, GM6001) and a MEK inhibitor
(50 M, UO126). TGF-B1/B2 along with activin A and
inhibin A stimulation of 12Z cells and TGF-B1/2 and
activin A stimulation of THESC cells resulted in a sig-
nificant time- and dose-dependent reduction in BG
shedding. In contrast, inhibition of the non-canonical
MAPK/ERK pathway using the UO126 inhibitor did
not affect TGF-B-mediated shedding of BG, sugge-
sting involvement of the canonical Smad-dependent
pathway. Partial inhibition (~40%) of BG shedding was
observed using the pan-MMP GM6oo1 inhibitor signi-
fying the involvement of MMPs in the shedding of BG.
Interestingly, a time- and dose-dependent increase in
secretion of MMP-2 and MMP-3 was observed with
TGF-B1/2 and activin A, but not with inhibin A. Collec-
tively, these data demonstrate that sBG might be in-
volved in modulating TGF-B1/B2, activin A and inhibin
A signaling in endometriotic and endometrial cells.
The mechanisms involved and possible roles in endo-
metriosis merit further investigation.

Loss of CCR2 inhibits the development of testicular
fibrosis - possible implications for activin A

Peng W., Kauerhof A. Christine, Wahle E., Pleuger C.,
BhushanS., Loveland A. Kate, Wygrecka M., Mein-
hardt A., Hedger M., Fijak M.

*Department of Anatomy and Cell Biology, Justus
Liebig University Giessen,
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2Centre for Reproductive Health, Hudson Institute of
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Fibrosis is one of the significant features of testicular
inflammation that lead to infertility. Experimental au-
toimmune orchitis (EAQ) is a mouse model of chronic
testicular inflammation to study the pathology obser-
ved in the human testis. Pro-inflammatory and pro-
fibrotic mediators, such as TNF, monocyte chemoat-
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tractant protein-1 (MCP-1) and activin A, are increased
during EAO followed by the infiltration of leukocytes
into the interstitium as well as fibrotic remodeling.
Sertoli cells upregulate activin A secretion upon stimu-
lation with inflammatory factors, particularly TNF. It is
known that fibrocytes characterized by the co-expres-
sion of hematopoietic markers and extracellular mat-
rix proteins as well as dysregulated matrix metallopro-
teases (MMPs) contribute to the fibrotic responses in
many organs. Therefore, in this study the influence of
the MCP-1/CCR2 axis and activin A on the develop-
ment of testicular fibrosis was investigated. EAO was
induced in WT and transgenic mice deficient for CCR2
(a MCP-1 receptor) and the percentage of fibrocytes
in the testis was determined by flow cytometry. The
results indicate that the percentage of CD45+collagen
I+ fibrocytes was reduced in CCR2-/- EAO testis com-
pared to WT EAO testis. Moreover, the influence of
activin A on the production of extracellular matrix pro-
teins and the enzymatic activity of MMPs produced by
bone marrow derived macrophages (BMDMs) alone
orin a co-culture with Sertoli cell conditioned medium
(SCCM) was analyzed by qRT-PCR and gelatine-zymo-
graphy. Preliminary results show that TNF stimulated
SCCM induced the mRNA expression of fibronectin.
In BMDMs activin A increased the mRNA expression
and enzymatic activity of MMP-2 with a concomitant
decrease of MMP-g. Taken together, our initial data
demonstrate that the MCP-1/CCR2 axis and activin
A could be involved in the fibrotic remodeling during
testicular inflammation in mice.

Proteomic biomarkers in seminal plasma and tes-
ticular interstitial fluid as predictors of reproductive
potential in azoospermia men

Sgaier R.»*4 Fietz D.?, O'Donnell L., Stanton P.G.?,
Dagley L.3, Webb A.1.3, Schuppe H-C.4, Pilatz A.%, Die-
merT.4

*Department of Veterinary Anatomy, Histology and
Embryology, Justus Liebig University Giessen
2Centre for Reproductive Health, Hudson Institute of
Medical Research, Clayton, Victoria

3Walter and Eliza Hall Institute of Medical Research,
Parkville, Victoria

“Department of Urology, Paediatric Urology and An-
drology, Justus Liebig University Giessen

Azoospermia, characterized by the absence of sperm
in the ejaculate, is responsible for 5-20% of male in-
fertility cases. With the advent of Assisted Reproduc-
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tive Technology, an exact diagnosis of male factor
infertility is of prime importance. This study aimed to
discover biomarkers for non-invasive differential di-
agnosis of azoospermia. Using label-free LC-MS/MS,
we compared proteomic profiles of seminal plasma
and testicular interstitial fluid from fertile men (HC,
n=8) and men diagnosed with three different forms
of azoospermia: obstructive (OA, n=7), mixed atro-
phy (MA, n=8) and Sertoli cell-only syndrome (SCO,
n=7). Proteins significantly down-requlated in SCO
seminal plasma compared to the control group includ-
ed testis-specific LDHC (FC= 25.11, p= 9,89E-05) and
DPEP3 (FC=11, p=0.01) and testis-enriched heat-shock
proteins HSPA2 (FC= 7.31, p=0.02) and HSPA4L(FC=
3.25, p=0.02). This marked decrease is caused by the
near-complete depletion of germ cells in the SCO tes-
tis. Immunolocalization of LDHC, HSPA2, and HSPA4L
on testicular histological sections presenting normal
spermatogenesis (OA), hypospermatogenesis (MA),
and germ-cell aplasia (SCO) confirmed their distinct
expression levels between the three types of Azo-
ospermia, and their enrichment in post-meiotic germ
cells. Validation of mass spectrometry findings by
Western blot showed a significantly lower abundance
of LDHC and HSPA2 in SCO seminal plasma compared
to the control. HSPA2 concentration was significantly
higher in MA compared to SCO, both in seminal plas-
ma and testicular interstitial fluid. These results affirm
that certain testis-specific proteins, when measured
in seminal plasma, can serve as indicators of the pres-
ence of sperm in the testis and predict the success of
sperm retrieval. Used in conjunction with convention-
al clinical tests, these proteomic biomarkers can be
great tools for accurate, non-invasive diagnosis of id-
iopathic male infertility. Supported by DFG IRTG “"Mo-
lecular Pathogenesis of Male Reproductive Disorders”
GRK 1871/4.

Ten-eleven-translocation enzyme 1 (TET1) and po-
lycomb repressive complex 2 (PRC2): Roles in sper-
matogenesis and male fertility

Shiplu S. A.*?, Schuppe H.C.*, Western P3, Fietz D.5,
Steger K.*4, Schagdarsurengin U.*?, Schagdarsuren-
ginU.»?

*Clinic of Urology, Pediatric Urology and Andrology,
Justus Liebig University Giessen

*Working group Epigenetics of Urogenital System
3Working group Germ Cell Development and Epigene-
tics, MU Melbourne



“Working group Molecular Andrology
SInstitute of Veterinary Anatomy, Histology and Em-
bryology, Justus Liebig University Giessen

TET1 and PRC2 regulate DNA and histone methy-
lation (H3K27me3), respectively. In mice, TET1 and
PRC2 dysregulations are associated with male infer-
tility. According to our previous study, TET1 expres-
sion level was significantly downregulated in infertile
patients. We hypothesize, TETa interacts with PRC2
and promotes DNA demethylation at H3K27me3-en-
riched genes. We aim to clarify, where TET1 and PRC2
co-express during spermatogenesis, and co-localize in
the mature sperm genome and how this interaction is
changed in the sperm of subfertile men and Tet1-KO
mice.

Immunohistochemical analyses (IHC) have been per-
formed for TET1, H3K27me3, core PRC2 components
(EED, EZH2, SUZ12) on testis sections from men with
obstructive azoospermia and mice (wild-type wt and
Tet1-KO). Western blot (WB) analyses of core PRC2
components and H3K27me3 have also been done on
human sperm.

In humans, IHC results showed that TET1, H3K27me3,
and EZH2 co-express in the spermatogonia B, lepto-
tene spermatocytes and round spermatids. Compared
to wt, in Tet1 homozygous KO mice, Teta showed no
expression in germ cells. H3K27me3 expression had
shifted from stage V-VI spermatogonia B to stage
VII-VIII pre-leptotene spermatocytes, and from stage
IX-XI elongating spermatid to stage X-XI elongating
spermatids. EZH2 had gained expression in stage VII-
VIl pre-leptotene spermatocytes, in stage VI-X pachy-
tene spermatocytes whereas SUZ12 had shown new
expression pattern in the late elongating spermatids
and elongated spermatids. EED lost expression com-
pletely. However, WB analyses have shown that PRC2
components were not preserved in the sperm except
H3K27mes3s.

So, knocking out Teta has potential impacts on Suzi2
and Eed. Eed mutant mice are lethal at gastrulation
and Teta might be a potential regulator which leads to
infertility. Analysis of putative TET1-binding sites and
their methylation status will be performed for selec-
ted genes (e.g. HAND1, ESX1L) to determine if there
is a link between male infertility and the interaction of
TET1 and PRC2.

Genetic characteristics of African breeds: an exam-
ple of multi-breed GWAS for morphometric traits in
Beninese indigenous cattle

Vanvanhossou S. F.%, Scheper C.2, Yin T.Y, Dossa L. H.?,
Brigemann K.*, Kénig S.*

*Institute of Animal Breeding and Genetics, JLU Gies-
sen, Ludwigstrasse 21B 35390 Giessen

2School of Science and Technics of Animal Produc-
tion, Faculty of Agricultural Sciences, University of
Abomey-Calavi, Benin

In the African livestock breeding context, routine data
recording systems for performance traits especially
body weight rarely exist. In contrast, morphometric
traits are more easily measurable and often correlat-
ed to performance traits. They are therefore potential
indicator traits for novel breeding and conservation
strategies in the large but poorly studied animal ge-
netic resources in Africa. The aim of the present study
was to estimate genetic parameters and to identify
functional loci underlying the variability of six mor-
phometric traits in four indigenous breeds (Borgou,
Pabli, Lagune, Somba) kept in small herds in Benin. In
total, 449 cattle with morphometric records for height
at withers (HAW), sacrum height (SH), heart girth
(HG), hip width (HW), body length (BL) and ear length
(EL), were genotyped for 36,720 SNP. This dataset was
used to estimate heritabilities, genetic and phenotyp-
ic correlations, and to perform a multi-breed GWAS.
Estimated SNP-based heritabilities for the six morpho-
metric traits ranged from 0.46+0.14 (HG) to 0.74+0.13
(HW). The genetic and phenotypic correlations ranged
from o0.14+0.10 (HW-BL) to 0.85+0.02 (HAW-SH)
and o.25+0.05 (HW-BL) to 0.89+0.01 (HAW-SH), re-
spectively. The multi-breed GWAS detected two ge-
nome-wide and 25 chromosome-wide significant SNP
associated with the morphometric traits. The identi-
fied SNP were located near (+25kb) or within a total of
15 genes among which 11 genes were related to mor-
phological, growth and carcass traits like body weight
and fat deposition in cattle as well as in other livestock
species and humans. The genes were additionally in-
volved in biological processes and pathways such as
hemostasis and metabolism (PIK3R6, PIK3R1), immu-
nity or inflammatory responses (PTAFR, LYPD8), chro-
matin organization (PBRMz1), DNA repair (EYA3), DNA
binding (SSH2), and regulation of hepatocyte growth
factor receptor signaling pathway (ADAMTS12). The
association between all identified genes either with
feed efficiency, stress or immune response suggests
that adaptability to scarce food resources, disease
and extensive managements plays an important
role in the phenotypic variability of the indigenous
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breeds. With regard to moderate to high heritabili-
ties and the functional annotation for the associated
SNP, the studied morphometric traits are suitable in-
dicator trait candidates to develop breeding schemes
for genetic improvements of the indigenous breeds.

Epigenetic Dysregulation of Tumor Suppressor
Genes in CP/CPPS: studies on liquid biopsies for bio-
marker development

Yan H.12*, Dengler D.12*, Pilatz A..1, Schuppe H.C.1,
Wagenlehner F.1, Schagdarsurengin U.12

* equally contributed

1Clinic of Urology, Pediatric Urology and Andrology,
JLU Giessen, Rudolf-Buchheim-Str 7, 35392 Giessen
2Epigenetics of Urogenital System, Clinic of Urolo-
gy, Pediatric Urology and Andrology, JLU Giessen,
Schubertstr. 81, 35392 Giessen

Chronic prostatitis/chronic pelvic pain syndrome (CP/
CPPS) is diagnosed in 9o% of prostatitis patients. CP/
CPPS may potentially lead to prostate cancer (PCa) in
elder age, but the molecular background still remains
unclear. Tumor suppressor genes (TSGs) prevent neo-
plastic transformation and epigenetic dysregulation
of TSGs often participates in carcinogenesis. TSG dys-
regulations could be vital in the development of CP/
CPPS to PCa. Therefore, the goals of our project are to
identify epigenetic modifications in TSGs using liquid
biopsies of CP/CPPS patients and to evaluate the most
promising sources for biomarker development.
Somatic cells from ejaculates (ESCs) and the cell pellet
of exprimate urine (ExU, urine after prostate massage)
were isolated by density gradient centrifugation and
normal centrifugation, respectively. Immunocytoflu-
orescent staining (ICF) was conducted for calculating
the proportion of epithelial cells and leucocytes in
ESCs and ExU. Afterward, DNA and RNA of ESCs sam-
ples (50 patients vs. 30 healthy controls) and ExU sam-
ples (41 patients vs. 27 healthy controls) were extract-
ed. Promoter methylation analysis was performed on
PCa-associated TSGs (BMPy4, EDNRB, BMP7, PTGS2,
PITX2, and CDKN2A) by using pyrosequencing after
bisulfite treatment of DNA samples. The RNA samples
were used for expression analysis of selected TSGs by
RT-qPCR.

The ICF analysis among ESCs and ExU cells showed
that leucocytes comprise the majority (53.3% - 80.8%).
CP/CPPS-patients’ ESCs the gene promoters of BMPy,
CDKN2A, EDNRB, BMP7, PTGS2 are significantly
higher methylated than in healthy controls, whereas
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only CDKN2A and EDNRB showed high methylation
in ExU. Expression of CDKN2A and PTGS2 was signifi-
cantly downregulated in both patients’ ESCs and ExU,
but there are no differences for other TSGs.

Our results show that promoter methylation of TSGs
can be frequently detected in liquid biopsies of CP/
CPPS patients and that expression level of gene CD-
KN2A is correlated to the methylation level in both
ESCs and ExU.

Crosstalk between metabolism and inflammation
in testis25: HC and IRF7 play critical roles with
M-CSF in maintaining TM profiles

YangV.?, Peng W.2, Bender J.2, Frohlich S.%, Michel G.2,
Fijak M.?, Meinhardt A.?, Bhushan S.*

*Institute of Anatomy and Cell Biology, Justus Liebig
University Giessen, Aulweg 123, 35392, Giessen, Ger-
many

?|nstitute for Experimental Clinic and Immunology
and transfusion medicine, Justus Liebig University
Giessen, Aulweg 128, 35392, Giessen, Germany

Testicular macrophage (TM) is the majority immune
cell population in the testis, and displays critical
functions in spermatogenesis with Leydig cells: hor-
mone production from Leydig cells is TM-dependent;
sperms with neo-antigens are protected with immune
privilege of TM from being attacked by immune sys-
tem. Resident macrophages with specific profiles have
been proved to be induced by special microenvirn-
mental factors in local tissue, such as microglia in the
brain, is maintained by CSFz, IL-34 and TGF-B through
the downstream transcription factors, SMADs. 25HC
(25-hydrocholesterol) and IFN-f can be produced by
macrophages and highly expressed in the testis, and
both could regulate the inflammatory responses. IRF7,
the master transcription factor to induce IFN-B, is also
proved to balance the macrophage functions and is
highly expressed in TM. Our study found that 25HC
displayed double-sides of inflammatory regulations
depend on the initial activation by M-CSF or GM-CSF,
which was also regulated by IRF7. To our knowledge,
we were the first study including all male reproductive
organs for variety immune cell populations in Irf7-/-
mouse, and found that the deficiency of Irf7 decreased
macrophages only in the testis and enhanced MHC ||
expression in most organs. In conclusion, we related
metabolism of cholesterol with inflammatory regula-
tions in the male reproductive organs. And we found
M-CSF in the testis was the initial factor to create a
high level of 25HC to induce immunosuppressive pro-
files of TM, which was controlled by IRF7.
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Can peptidases from the fruit fly Drosophila suzukii
prevent wine haze?




Can peptidases from the fruit fly Drosophila
suzukii prevent wine haze?

Albuquerque W.*, Gand M., Zorn H.*

*Institute of Food Chemistry and Food Biotech-
nology, Justus Liebig University Giessen, Hein-
rich-Buff-Ring 17, 35392 Giessen

Prevention of haze in white wines is a remain-
ing challenge for winemakers. Peptidases are
considered as an alternative to traditional fining
methods, although an effective proteolysis under
typical winemaking conditions (acidic pH and low
temperature) is difficult to be obtained. The fruit
fly Drosophila suzukii feeds on grapes and there-
fore is a potential source of proteolytic enzymes
for the hydrolysis of wine haze proteins. Pepti-
dases from D. suzukii (adult and larvae) have been
extracted (by mortars under liquid nitrogen), pu-
rified using an FPLC system (anion exchange and
size exclusion columns) and characterised using
LC-MS/MS. The activities of the fractions against
wine proteins were tested by agar diffusion plate
assays (mixture of agar and wine protein solution)
at different pH values (3, 5 and 7). The degrada-
tion of wine proteins was additionally confirmed
by measuring the absorbances at 540 nm after
a heat test at 75 °C. The analysis by SDS-PAGE
showed that protein bands in the range below
20 kDa were generated after proteolysis by larval
extracts at pH 5 and 7. No significant activity was
detected for the extracts of adult flies. The mass
spectrometric analysis of extracts showed pro-
teolytic enzymes with similar sequences to the
Pfpl peptidase from Zunongwangia profunda and
to the venom serine peptidase from Lygus lineo-
laris.

Detection of novel structured RNAs by structu-
re profiling experiments

Barth P.?, Goesmann A.*

*Institute for Bioinformatics and Systems Biolo-
gy, Justus Liebig University Giessen, Heinrich-
Buff-Ring 58, 35392 Giessen

RNAs are important molecules that fulfill a diver-
se range of functions within a living cell. By carry-
ing genetic information from the genome to the
ribosome they perform an essential part in the
biogenesis of proteins. Additionally, many RNAs

can form complex structures that allow them to
perform biological processes. By forming ribos-
witches, RNAs can adjust the gene expression to
the presence of specific molecules. RNase P is an
example of an RNA that can act as a protein-ba-
sed enzyme. Its complex three-dimensional struc-
ture allows it to catalyze the cleaving of other
RNA molecules.

Due to these properties, the detection and ana-
lysis of RNA secondary structures are essential for
a better understanding of processes within a cell.
To support the discovery of these structures seve-
ral structure profiling methods have been develo-
ped. In 2016 a method called DMS-MaPseq was
published that allows the generation of structure
profile data in a high-throughput manner.

By treating samples in vivo or in vitro with dime-
thyl sulfate, unpaired adenines and cytosines wit-
hin RNA molecules are methylated. These RNAs
are then reverse transcribed by a specific reverse
transcriptase which inserts a random nucleotide
at methylated positions. After sequencing, the
random nucleotides are detected as mismatches
which can be used to calculate a DMS-value for
each adenosine and cytosine. From these values,
a structure profile can be created which contri-
butes to the prediction of secondary structures.
Besides its potential, the detection of structured
RNAs still poses a challenge. To improve secon-
dary structure detection, we plan to provide new
methods and algorithms by evaluating the struc-
ture profile data of closely related species and

comparing the results of similar methods.

Advanced and reproducible bioinformatics ap-
proaches for high-throughput RNA-Seq data
analyses

Blumenkamp, P.2, Muller, R.>, Winter, J., Goes-
mann, A.*

*Bioinformatics & Systems Biology, Justus Liebig
University Giessen, Heinrich-Buff-Ring 58-62,
35392 Giessen

The yearly increasing citations of DESeq2, edg-
eR, and limma (an increase of 535 % from 2015
to 2018) show that differential gene expression
(DGE) analyses are still on an emerging path.
The vast amount of data generated by current
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sequencing instruments underpins the need for
automated and reproducible analysis pipelines.
Thus, we developed a two-component software
for analyzing and visualizing RNA-Seq data with
a focus on DGE analyses. The first part is a mod-
ularized Snakemake pipeline generator consist-
ing of quality control, preprocessing, mapping,
and in-depth analysis modules, called Curare. The
pipelines are built for high-throughput analyses
and can be executed on local machines as well
as on high-performance compute clusters. Each
pipeline is entirely reproducible, and the existing
collection of modules, which are customizable
and extendable, increases the flexibility of the
pipeline generation. The second component is a
tool for visualizing DGE results. With the Gene Ex-
pression Visualizer (GenExVis), DGE results can be
interactively analyzed, and numerous charts can
be created. All charts can be saved in common
image file formats for usage in presentations and
publications. Both components combined create
an environment that supports the full process of
data analysis from the initial handling of RNA-seq
raw data to the final DGE analyses and result vi-
sualization.

Hybrid Speciation in Brassica
Katche E.T.}, Mason A.S.?

*Institute of Plant Breeding, Justus Liebig Univer-
sity Giessen, Heinrich-Buff-Ring 26

Interspecific hybridisation is an important path
to generating evolutionary novelty. The genus
Brassica is an important agricultural genus with a
history of interspecific hybridisation. The allotet-
raploids B. juncea, Brassica carinata, and Brassica
napus are hybrids formed by pairwise hybridisa-
tion of the diploid progenitors Brassica rapa, Bras-
sica oleracea and Brassica nigra. Though crossing
the allotetraploids is possible and has been carried
in several studies either to study chromosome be-
havior or transfer useful traits, attempts to gen-
erate novel, stable and fertile synthetic hybrids
through this method have not been reported. We
generated interspecific hybrids (BBAC = F1 = 35)
by crossing B. juncea (2n = AABB = 36) x B. carina-
ta (2n = BBCC = 34) where A and C genomes lack
homologous pairing partners and self-pollinated
these hybrids for six generations by selecting for
fertility. We intend to answer the question if in the
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absence of homologous pairing partners, the A
and C genomes can pair, restructure and stabilise
to form viable and fertile off springs. Analysis of
later generation hybrids show that recombina-
tion and genome restricting between the A and C
genome can lead to the formation of new, stable
and fertile hybrids with stable chromosome trans-
mission across generations. This pathway can be
useful for generating evolutionary novelty which
can be transferred to other Brassica species and
also to produce new useful crop types.

Phylotranscriptomics to unravel the origin of
angiosperms

Kivivirta K.2, Rossner C.?, Becker A.*

*Evolutionary developmental biology of plants,
Justus Liebig University Giel3en

Angiosperms are a group of land plants contain-
ing the majority of species in the kingdom of plan-
tae. One of the important unifying traits with-
in this group is the flower which often contains
both of the sexual organs and is responsible for
reproduction of the plant. Development of each
of the different whorls in the flower is controlled
by complex network of genetic, epigenetic, hor-
monal and metabolic interactions. The aim of
this study is to clarify the transcription of genes
during carpel development. Most important com-
mon genes regulating the development of carpel
will be identified with a comparative transcrip-
tome analysis. Transcriptomes have been gener-
ated from carpels of phylogenetically informative
angiosperm species. In addition to the different
species, carpel RNA was sequenced at different
developmental timepoints to clarify the temporal
regulation of genes over time.

An angiosperm model species, mouse-ear cress
(Arabidopsis thaliana), early branching eudicot,
California poppy (Eschscholzia californica) and
a commercially important agricultural crop, to-
mato (Lycopersicon esculentum) were chosen as
the target species for transcriptome sequencing.
Amongst many other things transcriptome anal-
ysis of A. thaliana has revealed temporality in
protein interactions and expression of important
regulatory genes related to carpel development,
hormonal response and epigenetic regulation.



Genome and transcriptome analysis of the me-
dicinal mushroom Wolfiporia cocos

Sella N.?, SommerS.*, Ruehl M.*2

*Institute of Food Chemistry and Food Biotech-
nology, Justus Liebig University Giessen, Hein-
rich-Buff-Ring 17, 35392 Giessen, Germany

2 Fraunhofer Institute for Molecular Biology and
Applied Ecology IME Business Area Bioresources,
Heinrich-Buff-Ring 17, 35392 Giessen, Germany

The basidiomycete Wolfiporia cocos is a fungus
that is traditionally used in Chinese medicine
for its anti-inflammatory and antitumor activity.
Apart from that, the fungus is able to produce
a variety of aroma compounds amongst others
volatile terpenoids, which are highly desired by
cosmetics industry. To reveal biosynthetic path-
ways of the aroma compounds, a bioinformatics
approach has been set up, which combines ge-
nome, transcriptome and metabolome analysis.
Therefore, the volatile compounds produced by
mycelium of W. cocos during growth on black cur-
rent pomace have been analysed by means of gas
chromatography mass spectrometry. Depending
on the occurrence of the main aroma compounds,
a transcriptomic study at the corresponding time
points has been performed. To assemble and
map the transcriptomic reads, a whole genome
sequencing has been conducted resulting in a
reference genome of W. cocos. Putative genes
encoding for the mevalonate pathway, which is
responsible for the backbone of terpene struc-
tures, have been identified. A first identification
of so far unknown terpene synthases will be pre-
sented together with and outlook on the alloca-
tion of further genes to novel aroma biosynthetic
pathways.

Feature generation and selection for (antiviral)
peptide prediction

Tann F. J.*?, Goesmann A.?, Cemic F.*

*Institute for Biochemical Engineering and Ana-
lysis (IBVA), University of Applied Sciences Gies-
sen, Wiesenstrasse 14, 35390 Giessen

2Bioinformatics and Systems Biology, Justus
Liebig University Giessen, Heinrich-Buff-Ring 58,
35392 Giessen

Predictions with machine learning methods
have established new insights over the last ye-
ars in many fields. They are promising in re-
ducing costs in wet-lab work by in silico pre-
selection and can reveal new information.

Due to viral threats and little or no options in
their treatment, classifiers for predicting antivi-
ral peptides are trained to find new drug possibi-
lities. Antiviral peptides occur naturally in many
organisms. They can have additional effects like
antibacterial properties, reducing the chance
of secondary infections of the weakened host.

Choosing the right features for classification is
crucial for the prediction outcome. Hence a great
variety of properties are calculated, normalised,
grouped and finally drafted through a weighted
vote of different feature selection strategies. Au-
tomation shall boost performance of classifiers,
resulting in higher productivity of researchers.

Airway microbiome profiling in mice with cys-
tic fibrosis like symptoms

Weigel M.%, Bardua M.2, Mall M.2, Hain T.»

*Institute for Medical Microbiology, Justus Liebig
University, Giessen, Germany

2Department of Pediatric Pulmonology and Im-
munology, Charité, Berlin, Germany

3German Centre for Infection Research (DZIF),
Partner Site Giessen-Marburg-Langen, Justus
Liebig University, Giessen, Germany

Cystic fibrosis (CF) is caused by mutations of the
cystic fibrosis transmembrane regulator (CFTR)
gene and remains the most common fatal hered-
itary disorder in Caucasian populations. Although
CF is a complex multi-organ disease, morbidity
and mortality are mainly determined by chronic
lung disease characterized by airway mucus plug-
ging and chronic bacterial infection triggering an
overwhelming inflammatory host response that
drives progressive structural lung damage in pa-
tients with CF. Traditionally, based on culture-de-
pendent diagnostics, chronic lung infection in CF
has been viewed as mono infection with Staph-
ylococcus aureus, Haemophilus influenza, Pseu-
domonas aeruginosa and Burkholderia cepacia.
However, with the emergence of culture-inde-
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pendent molecular techniques for the detection
and quantification of bacteria that cannot be
detected by standard culture techniques it has
become evident that even the lungs of healthy
individuals are not sterile, but harbour a unique
steady-state microbiome and that airway mi-
crobiota are characteristically altered in patients
with CF and other chronic lung diseases.

In this study we have established a 16S metage-
nomic and bioinformatics workflow for a more
specific and unbiased approach of analysing mi-
crobial communities. For our experiments we uti-
lized BENaC-Tg mice, which shares key features
with CF in humans including early onset airway
mucus plugging, chronic inflammation character-
ized by airway neutrophilia and macrophage acti-
vation, structural lung damage, increased suscep-
tibility to CF pathogens. We focused our study on
the very early stages of CF in three-day old mice.
To this end we compared samples of bronchoal-
veolar lavage fluid, lung tissue and trachea tissue
of BENaC-Tg mice and wild type mice.
Preliminary results indicate a dominance of the
Firmicutes phylum in BENaC-Tg mice for all three
sample types facilitated trough a strong presence
of different Streptococcus species. Furthermore,
culture and sequencing-based methods lead to
the identification of a novel bacterial species
which belongs to the order Lactobacillales.
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13:15 - 13:25 Julia Bittner

Production of natural flavourings by biotransforma-
tion of agricultural side streams with fungi

13:25 - 13:35 Nils Holger Anschitz

AP-SMALDI-MSI of Cryptosporidium parvum and
Neospora caninum-infected cells and tissue

13:35 - 13:45 Katja Rebecca Wiedemann
AP-SMALDI MSI of Besnoitia besnoiti cysts in cattle
13:45 - 13:55 David Like

Deciphering glycolipids in parasites

13:55 - 14:05 Felix Marcel Graf

Identification of Novel Yeasts for Potential Wine
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Part 2 Chairperson: Michael Waletzko

14:30 - 14:40 Svenja Sommer

Composition of flavours produced by the fungus
Wolfiporia cocos grown on black currant side stre-
ams

14:40 - 14:50 Azar Rezaei

Chemical topography of metal-associates allergens
on non-planar everyday items




14:50 - 15:00

Parab-Jainal Haque

High versatility of IPP methyltransferases enables
synthesis of C6, C7 and C8 isoprenoid building
blocks

15:00 - 15:10

Simon Becher

Fragmentation Mechanisms of Metal-Lipid Comple-
xes in the Gas Phase

15:10 - 15:20

Darya Dudko

Investigation of the known producing strains and
novel candidates on the ability of vitamin B12 bio-
synthesis

Part 3 Chairperson: Azar Rezaei

15:45 - 15:55 Katrin Wiltschka
AntiPOP - Dechlorination of polychlorinated bi-
phenyls in contaminated waters using palladium
nanocatalysts

15:55 - 16:05 Julian Schneemann
Low-temperature plasma (LTP) post-ionization of
apolar analytes

16:05 - 16:15 Michael Waletzko
Nanospray Desorption Electrospray lonization: a
Fast and Accurate Method for Ambient Mass Spec-
trometry Imaging of Lipids and Small Molecules

16:15 - 16:25 Domenic Dreisbach

Spatial metabolomics of cardiac glycoside seques-
tration in Danaus plexippus and Euploea core using
high-resolution MALDI mass spectrometry imaging

Keynote Section 8

Chairperson: Simon Becher

17:45 - 18:15

Dr. Jens Riedel, Sanofi -Aventis GmbH Frankfurt
Spatial _me‘cabo1omics_o1c cardiac glycoside seques-
tration in Danaus plexippus and Euploea core using
high-resolution MALDI mass spectrometry imaging
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AP-SMALDI-MSI of Cryptosporidium parvum and
Neospora caninum-infected cells and tissue

Anschitz N. Holger®, Gerbig S.%, Larrazabal C.2, Mu-
fioz J. Diego Velez? Silva L. M. R.2, Hermosilla C.2,
Taubert A.2, Spengler B.*

*Institute of Inorganic and Analytical Chemistry, Jus-
tus Liebig University, Giessen, Germany

?|nstitute of Parasitology, Justus Liebig University,
Giessen, Germany

Parasites and resulting diseases pose health and eco-
nomic threats worldwide. In order to overcome these
problems, the parasites need to be studied extensive-
ly. In this study, closely related but distinct obligate
intracellular apicomplexan parasites, i.e. Neospora
caninum, Eimeria bovis or Cryptosporidium parvum
were studied, using mass spectrometry (MS) and MS
imaging (MSI), combined with high- performance li-
quid chromatography (HPLC) or matrix-assisted laser
desorption/ionisation (MALDI). The aim was to identi-
fy molecular biomarkers for parasitic infections of host
cells and to clarify their function. With MALDI MS(l),
infected and non-infected cell pellet samples were
examined for possible markers. For this purpose, a Q
ExactiveTM HF orbital trapping mass spectrometer
(Thermo Fisher Scientific, Bremen, Germany) in com-
bination with a AP-SMALDI5 AF imaging ion source
(TransMIT GmbH, Giessen, Germany) was used (Mass
resolution R = 240,000 @ m/z 200; pixel size: = 5 pm).
The two software packages Mirion (TransMIT) and
Perseus (MPI of Biochemistry, Martinsried, Germany)
were used to find potential biomarkers, and HPLC-MS/
MS (Dionex UltiMate 3000 RSLC-System, Thermo Fis-
her Scientific, Dreieich, Germany) experiments were
performed for their structural identification. The soft-
ware tool LipidMatch (SECIM, Gainesville, USA) was
used for assignment. Highly immunoreactive primary
bbovine umbilical vein endothelial cells (BUVEC) or
bovine small intestine cells (BSIC) were used to be the
closest to the in vivo situation as possible. Immortali-
zed cell lines were used for comparison as a simplified
infection model system. MSI of monolayers allowed
for depicting marker compounds in parasite-infected
single host cells in comparison to non-infected con-
trols. In case of cryptosporidiosis, C. parvum-infected
bovine intestinal biopsy samples were additionally ex-
amined by MALDI MSI, thereby mimicking the in vivo
situation. It was found that the lipid class of phospha-
tidylcholines in particular was highly abundant. The
current state of marker detection for N. caninum and
C. parvum will be presented here.
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Fragmentation Mechanisms of Metal-Lipid Com-
plexes in the Gas Phase

BecherS.?, Berden G.2, Oomens J.2, Spengler B.?, Hei-
lesS.2

*Institute of Inorganic and Analytical Chemistry, Jus-
tus Liebig University Giessen, 35392 Giessen, Germa-
ny

?|Institute for Molecules and Materials, Radboud Uni-
versity Nijmegen, The Netherlands

Glycerophospholipids (GPs) are essential physiolog-
ical molecules. Cellular membranes, protein-protein
interactions and molecular signaling are influenced
by GPs. One phospholipid class, phosphatidylcholines
(PCs), are the major components of most eukaryotic
cell membranes and have been associated with multi-
ple biochemical processes. Discrimination of the fatty
acid (FA) identity and positions on the glycerol back-
bone is crucial to understand PC associated biochem-
ical events. Mass spectrometry (MS) is arguably the
bioanalytical method of choice to study PC structures.
Sum formulae are derived from accurate mass mea-
surements while tandem MS (MS2) is used to identify
head groups and FA composition. Many researchers
investigated PC fragmentation using collision-induced
dissociation (CID) MS2 and deduced empirical frag-
mentation mechanisms that are consistent with ex-
perimental fragment ion masses. These previous stud-
ies showed that charge carriers influence PC fragment
ion identities. Proposed mechanisms suggest that di-
oxolane or dioxane derivatives are formed upon head-
group loss, whereas five- and six-membered phospho-
diester structures are discussed as a result of FA loss.
Our study intends to identify precursor and fragment
ion structures of PCs as a function of charge carrier
in order to rationalize PC ion fragmentation mecha-
nisms. Investigations of the PC-cation complexes were
carried out using electrospray ionization MS, structur-
ally probing gas-phase ions by infrared multiple pho-
ton dissociation (IRMPD) spectroscopy at the Free
Electron Lasers for Infrared eXperiments (FELIX) facil-
ity. PC adducts with H+, Na+, K+ and corresponding
fragment ions were formed upon CID prior to IRMPD.
IR-photons were spectroscopically interrogated in the
range of 1850 to 650 cm-1. Qualitative analysis of the
IRMPD spectra was performed by comparing spectra
of PCs with IRMPD results for synthesized authentic
standards. By comparing experimental with theoreti-
cal results and IRMPD spectra of authentic standards,
we were able to assign structures to most PC adducts
and corresponding fragmentions. These structures are
in line with proposed fragmentation pathways of gas-
phase PC adducts and hint to predominate five-mem-
bered ring formation in investigated fragment ions.



Production of natural flavourings by biotransfor-
mation of agricultural side streams with fungi

BUttner J.2, Sommer S.%, Schlering C.2, Fraatz M. A%,
RUOhIM.?, Zorn H.2

*Institute of Food Chemistry and Food Biotechnology,
Justus Liebig University Giessen, Heinrich-Buff-Ring
17, 35392 Giessen

2Department of Soil Science and Plant Nutrition
& Department of Microbiology and Biochemistry,
Geisenheim University, Von-Lade-Str. 1; 65366
Geisenheim

Natural flavour compounds are either produced
by extraction from plants or by bioconversion of
suitable natural precursors with microorganisms
or enzymes derived thereof. [1] Agricultural side
streams containing e.qg. fibres and various secondary
metabolites represent rich sources of potential aroma
precursors. Those precursors can be transformed
into aroma compounds by fungi due to their broad
biochemical potential and enzymatic spectrum.
Especially fungi of the division Basidiomycota are
used in these biotransformations because many of
them are edible mushrooms which simplifies the use
of the generated products in food and cosmetics.

The aim of the current project (AROMAplus) was thus
to convert various agricultural side streams such as
blackcurrant pomace into attractive natural flavours.
Therefore, differentfungiwere cultivatedinsurface cul-
ture on media containing the agricultural side stream
as the sole nutrient source. The best substrate-fungus
combinations were determined by sensory analysis of
the agar plates. Subsequently, media optimisation of
the interesting fermentations were performed to in-
crease or further improve the formed aroma.
The cultivation of Wolfiporia cocos, an edible fungus
which is also used in traditional Chinese medicine, on
blackcurrant pomace, led to the formation of a flowery
and fruity flavour resembling that of wild strawberries.
This aroma could be intensified by supplementation of
sodium aspartate. The relevant aroma compounds of
this flavour were identified as linalool, geraniol, benz-
aldehyde, and methyl anthranilate. Although methyl
anthranilate is known as the character impact com-
pound of wild strawberries [2], its biosynthetic path-
way in fungi has not been elucidated yet. Thus, the elu-
cidation of this pathway is the main aim of this work.

[1]R. G. Berger, Food Flavour Technology 2010, 89-
126.
[2]J. Pillet, BMC Plant Biology 2017, 17:147.

Spatial metabolomics of cardiac glycoside seques-
tration in Danaus plexippus and Euploea core using
high-resolution MALDI mass spectrometry imaging

Dreisbach D.?, Bhandari D.R.?, Petschenka G.2, Speng-
ler B.*

*Institute of Inorganic and Analytical Chemistry, Jus-
tus Liebig University Giessen, Giessen, Germany
?|nstitute of Phytomedicine, University of Hohen-
heim, Stuttgart, Germany

During 350 million years of coevolution, plants evolved
a multitude of defensive traits against herbivorous in-
sects, including a tremendous diversity of secondary
plant metabolites. Strikingly, many insects are not
only able to cope with plant toxins but also accumu-
late the toxic metabolites in their body (sequestra-
tion) to defend themselves against predators. The
monarch butterfly (Danaus plexippus) that sequesters
cardiac glycosides from its host plant milkweed (As-
clepias spp.), represents an emerging model system
in chemical ecology and evolutionary biology. Never-
theless, the physiological and molecular mechanisms
underlying sequestration are still unknown. To under-
stand the pharmacokinetics of cardiac glycosides in
Danaus plexippus, we applied atmospheric-pressure
matrix-assisted laser/desorption ionization mass spec-
trometry imaging to visualize the selective absorption,
dissemination, and storage of cardiac glycosides in D
plexippus and the closely related Euploea core. All ex-
periments were carried out using an AP-SMALDI5-AF
ion source coupled to a Q Exactive HF Orbitrap mass
spectrometer. First, an optimized sample preparation
protocol for sth instar larvae was established, result-
ing into transversal and longitudinal sections with ex-
cellent morphological preservation. In D. plexippus, 7
out of 10 detected cardiac glycosides were taken up
into the body tissues and finally stored in the larval in-
tegument, showing that sequestration is an active and
selective process. The concentration of sequestered
cardiac glycosides were found to decrease along the
gut passage, suggesting that the uptake occurs pri-
marily in the anterior region. In contrast, caterpillars of
E. core did not sequester cardiac glycosides and only
had low concentrations in the gut lumen, indicating ef-
ficient degradation. In conclusion our results suggest
that high-resolution AP-SMALDI MSI is a promising
technology for studying the pharmacokinetics of me-
tabolites across insect tissues by demonstrating how
two closely related milkweed butterfly species have
evolved diverging strategies to cope with defensive
plant compounds.
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Investigation of the known producing strains and
novel candidates on the ability of vitamin B12 bio-
synthesis

Dudko D., Buchhaupt M.?, Schrader J.*
DECHEMA Research Institute, Frankfurt

Vegetarian and vegan diets have developed into mo-
dern nutritional trends in recent years and only in Ger-
many the number of vegetarians has increased more
than tenfold over the last 20 years. Nevertheless, ve-
gans are at a particular risk of vitamin B12 deficiency
since this vital nutrient is not present in the foods of
plant origin. A lack of vitamin B12 can cause severe
health problems, which is why there is an urgent need
for vegan vitamin B12 sources. Since many bacteria
are able to synthesize vitamin B12, microbial biosyn-
thesis is nowadays applied for the commercial produc-
tion of vitamin B12. Thus, we aim to search for known
and novel vitamin B12 -producing strains and to ana-
lyze them for vitamin B12 production with different
analytical techniques. For this purpose, microbiolo-
gical assay, vitamin B12 riboswitch-based biosensor
and LC-MS/MS were applied for the vitamin B12 ana-
lysis in this work. Since the microbiological assay and
the riboswitch biosensor turned out to be sensitive to
inactive B12-analogues and to have very high detec-
tion limit, respectively, we have chosen the LC-MS/
MS analysis for the further investigation. In this study,
we developed a sensitive LC-MS/MS-based method
and, using this technique, we were able to identify and
quantify vitamin B12 in the cell extracts of three pro-
ducing strains. Moreover, we were able to select fur-
ther eight possible candidates for vitamin B12 produc-
tion and the LC-MS/MS analysis revealed vitamin B12
in the cell extracts of five of the selected candidates.
The developed LC-MS/MS-based method proved to
be reliable for fast and sensitive determination and
quantification of vitamin B12. Identification of vitamin
B12 in the cell extracts of the candidate strains sug-
gested the possibility to find even more vitamin B12-
producing strains and, as a result, even more vegan
vitamin B12 sources.

Identification of Novel Yeasts for Potential Wine
Aroma Improvement

Graf F.M.R., Schrader J., Buchhaupt M.

Industrial Biotechnology, DECHEMA Research Insti-
tute, Theodor-Heuss-Allee 25, 60486 Frankfurt am
Main
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High amounts of aroma compounds in fruits occur in
form of glycosides. These glycosides are not directly
accessible for the human aroma perception due to
the high polarity (and thus low volatility) of the sugar
residues. However, they can contribute to beverage
aroma improvement after hydrolysis of the precur-
sors during the processing or fermentation of fruit
juices. This liberation is either a result of acidic hydro-
lysis or an enzymatic process catalyzed by glycosi-
dases. While acidic hydrolysis can be accompanied by
rearrangements of the molecules, enzymatic hydroly-
sis preserves the native structure of the compounds.
Enzymes used commercially for wine aroma improve-
ment are often limited in their enzymatic capacity
due to the harsh fermentation parameters. More-
over, they can also mediate hydrolysis of unstable
pigments and the release of unpleasant flavours.
Therefore, yeast strains with selected hydrolytic ac-
tivities for specific aroma glycosides can be a great
opportunity to improve fruit juice and wine aroma
complexity. 2100 non-Saccharomyces yeasts isolated
from grapes and black currants at the Hochschule
Geisenheim University were cultivated and screened
for their B-glycosidic activities using the model sub-
strate 4-methylumbelliferyl B-D-glucopyranoside.
B-Glycosidase specificity was measured by gas chro-
matography/solid phase micro extraction (GC-SPME)
in samples of glycoside extracts from grape must
incubated with whole cells of promising strains. Sev-
eral isolates with high B-glucosidase activities were
identified in the collection of autochthonous non-Sac-
charomyces yeasts. Measurements under various
conditions revealed differences in the B-glucosidase
pH-optimum, while subsequent GC-SPME analyses
indicated a high selectivity of some of the identified
glycosidase activities for specific aroma compounds.
The isolates identified in this screening are potential
candidates for the optimization of fruit processing
leading to the production of beverages with anim-
proved aroma composition. Additionally, further
investigations can help to understand the mecha-
nisms of aroma liberation specificities of the selected
yeasts.

High versatility of IPP methyltransferases enables
synthesis of C6, C7 and C8 isoprenoid building blocks

Haque P. J.%, Schrader J.?, Buchhaupt M.

*DECHEMA-Forschungsinstitut, Industrial Biotechno-
logy, Frankfurt am Main, Germany



Terpenoids represent the largest and most diverse
class of natural products with more than 80.000 com-
pounds. Although the terpene biosynthesis pathways
are highly modular and lead to immense structural
diversity, their universal isoprenoid building blocks
are almost exclusively the Cg units IPP (isopentenyl
pyrophosphate) and DMAPP (dimethylallyl pyro-
phosphate). The structural diversity of terpenoids
and thereby the biotechnological exploitation of ter-
penoid biosynthesis would be greatly expanded if
modifications could be added to the canonical buil-
ding blocks. Such a strategy would take advantage
of the generally high substrate promiscuity of prenyl-
transferases and terpene synthases.

For this purpose, we screened bacterial genome se-
quences for uncharacterized prenyl pyrophosphate
methyltransferases. We were not only able to identify
S-adenosyl-L-methionine (SAM)-dependent IPP met-
hyltransferases which catalyze mono- or dimethylati-
on of IPP, but also discovered an IPP methyltransfera-
se which enables sequential addition of three methyl
groups to IPP. Our results present an overview ab-
out the diversity of IPP methyltransferase reactions,
which will allow a strong expansion of the terpenoid
chemical structure space.

Deciphering glycolipids in parasites

LUke D.?, Heiles S.?, Spengler B.*

*Institute of Inorganic and Analytical Chemistry, Jus-
tus Liebig University Giessen, Heinrich-Buff-Ring 17,
35392 Giessen, Germany

Glycoconjugates are an important class of molecules,
involved in several biological processes, for example
cell-cell recognition. Glycosphingolipids in particular
are considered to play a major role in parasite-host
interactions. Therefore, the analysis of glycosphin-
golipids is important to obtain structural informa-
tion enabling drug or vaccine development. Despite
the importance of this compound class as diagnostic
and drug targets, the challenge of glycosphingolipid
analysis originates from their structural complexity,
including the glycan moiety and ceramide backbone.
Often targeting only the glycan head-group, enzy-
matic cleavage is performed, but important function-
al information is lost when neglecting the ceramide
structure. Therefore, we aim to develop a sensitive
hyphenated nano liquid chromatography mass spec-
trometry method for the untargeted analysis of in-
tact glycosphingolipids in parasitic organisms. Sum

compositions of glycolipids are readily available from
high-performance mass spectrometry. Subsequent
tandem mass spectrometry allows to infer structural
motifs of glycan moieties by in-depth analysis of frag-
ment ion identities. Moreover, tandem mass spec-
trometry of permethylated intact glycosphingolipids
provides a clearer fragmentation pattern compared
to underivatized species. In addition, Paterno-Bichi
reactions were tested to pinpoint the double-bond
position of ganglioside GM1 or ceramide C18. For
that, various reactants were tested like acetone, ben-
zophenone and acetylpyridine. Improving ionization
efficiency by introducing a positive charge is also a
major aspect for glycosphingolipid analysis, as test-
ed with acetylpyridine. Nano liquid chromatography
as a sensitive separation technique is also performed
for upcoming complex sample mixtures. Either HILIC
chromatography or reversed-phase chromatography
is used for native glycosphingolipids or permethylat-
ed species, respectively. Taken together, preliminary
experiments were conducted to establish a toolbox
for the glycosphingolipid analysis of parasitic organ-
isms. Additional experiments with matrix-assisted la-
ser desorption/ionization mass spectrometry imaging
will then provide spatial information about the glyco-
sphingolipid distribution in tissue.

Chemical topography of metal-associates allergens
on non-planar everyday items

Rezaei A.*, Bhandari D.%, SchindlerS., Spengler B.*

*Institute of Inorganic and Analytical Chemistry, Jus-
tus Liebig University Giessen, Germany Heinrich-Buff-
Ring 58-62, 35392 Giessen

Metals are essential to almost every aspect of our
life. They are commonly used in jewellery and coins.
Trace amounts of metals and chemical compounds
containing metal ions can affect human health, i.e.,
cause allergy or inflammation. The human skin covers
most of the surface of the body. Therefore, it is a ma-
jor entrance point for a wide range of metal-associa-
ted allergens. As a consequence, skin allergies caused
by everyday items have appeared. The best-known
example is allergic contact dermatitis upon contact
with nickel-containing jewellery. When a metal-con-
taining material comes into contact with the skin,
the material surface is affected by sweat, present on
the skin, potentially resulting in allergic hypersensiti-
vity, a form of eczema. However, details of this me-
tal-induced allergic reaction are not well understood.
Complexes of nickel, copper and zinc are known to
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be easily formed through contact of metal alloys with
ubiquitously available organic compounds such as tri-
glycerides, amino acids and fatty acids found in skin
secretions. Thus, an analytical technique is required
to characterize and identify metal complexes for-
med on metallic everyday products, ideally offering a
chemically specific, laterally resolved view of allergy-
causing processes. In order to characterize metal-or-
ganic compounds formed on the surface of jewellery
or coins, we here present an analytical workflow and
first results for compounds formed on everyday items,
using 3D-surface autofocusing laser desorption ioni-
zation mass spectrometry imaging (3D-LDI-MSI). In
first experiments, chemically cleaned everyday metal
objects were investigated. These experiments allowed
reconstructing 3D-topographic maps of jewellery and
coins before contact with human skin. Subsequent-
ly, these objects were brought into contact with skin
and analysed with 3D-LDI-MSI. Metal-containing
ions, only found after contact with skin, were assig-
ned based on accurate mass measurements and iso-
topic distributions. Future measurements will inves-
tigate how these metal compounds affect the skin.
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Low-temperature plasma (LTP) post-ionization of
apolar analytes

Schneemann J., Spengler B.

*Institute of Inorganic and Analytical Chemistry, Jus-
tus Liebig University Giessen, Heinrich-Buff-Ring 17,
35392 Giessen

Apolarcompoundsincluding metabolites and lipids are
challenging to detect using ionization techniques like
matrix-assisted laser desorption/ionization (MALDI)
and nano-electospray ionization (nanoESl), because
they suffer from low ionization efficiencies. Efficient
ionization techniques for apolar analytes are plas-
ma-based ionization methods, such as low-tempera-
ture plasma (LTP), which, however, cannot efficiently
desorb compounds from biological tissue. By com-
bining the ionization techniques infrared (IR)-MAL-
DI and nanoESI with a plasma-based post-ionization
technique, it was possible to efficiently detect apolar
analytes.
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This study investigated the combination of IR-MALDI
and nanoESI with LTP for post-ionization to detect
different groups of apolar analytes. A homebuilt at-
mospheric pressure IR-MALDI source was modified. In
the source the laser was focused through a centrally
bored objective lens onto the sample surface. The LTP
probe was integrated in a way that the active species
from the plasma stream could interact with the de-
sorbed analytes while minimizing the shading of the
laser beam. Helium was used as a discharge gas. By
removing the Peltier-cooled, moveable stage, a na-
noESI source could be used with this setup.

By systematically optimizing parameters for LTP, the
signal intensity was optimized. Different apolar ana-
lytes were measured with IR-MALDI or nanoESI, and
the effect of LTP for post-ionization was investigated.
MALDI mass spectrometry imaging (MSI) in combi-
nation with LTP post-ionization was used to visualize
cholesterol in different biological tissues with a spatial
resolution down to 100 um. No sample preparation
steps, other than freezing the sample, were necessary.
The combination of IR-MALDI and LTP for post-ioniza-
tionincreased signal intensities up to 140-fold or made
it possible to detect substances that were not possible

to detect without post-ionization.
Here, we present a technique that makes apolar an-

alytes accessible by IR-MALDI and nanoESl. In first
proof-of-concept experiments the potential of this
methodology for MALDI MS| was demonstrated.

Composition of flavours produced by the fungus
Wolfiporia cocos grown on black currant side stre-
ams

Sommer S..%, Bittner J.%, Fraatz M.A.?, Schlering C.?,
RGhIM.2, Zorn H.2

*Institute for Food Chemistry and Food Biotechnolo-
gy, Justus Liebig University, Giessen, Germany
2Department of Soil Science and Plant Nutrition, Gei-
senheim University, Geisenheim, Germany

Natural flavours may be produced efficiently,
cheaply and sustainably by fungal fermentation.
Twenty-six species from the fungal phylum of Ba-
sidiomycota were cultivated on pomace and leaves
of black currant, which are side streams of the juice
production. The cultures were screened in regard
to their growth rates and sensory impressions. The
most promising combinations were analysed using
stir bar sorptive extraction in combination with gas
chromatography-mass spectrometry (GC-MS). The



changes of the respective volatilome over a period
of fourteen days were investigated. The flavour pro-
files were analysed by liquid-liquid extraction (LLE)
and dynamic headspace analysis (DHS). To elucidate
the key aroma compounds, an aroma extract dilu-
tion analysis (AEDA) of the LLE as well as an aroma
dilution analysis (ADA) by means of DHS were perfor-
med. ADA was validated using authentic standards.
The fungus-substrate combination of Wolfiporia co-
cos with pomace and sodium aspartate showed the
most interesting sensory impressions. A sensory
panel (n=10) described the odour as fruity, flowery,
sweetish, and reminiscent of wild strawberries [1].
After ten days of cultivation, the overall impression
as well as the GC-MS data showed the highest fla-
vour intensities. Linalool, geraniol, 2 aminobenzalde-
hyde and methyl anthranilate were identified as key
aroma compounds. Furthermore, odour relevant as
well as imperceptible linalool oxides were detected.

References:

1. Zorn, Sommer, Sella, Schlering, RUhl, Fraatz, Butt-
ner: Biotechnologische Herstellung von Aromastoffen
aus Johannisbeertrester am 15.05.2019 (EP19174737.7)

Nanospray Desorption Electrospray lonization: a
Fast and Accurate Method for Ambient Mass Spec-
trometry Imaging of Lipids and Small Molecules

Waletzko M.T.?, Schéfer K.C.2, Spengler B.*

*Institute of Inorganic and Analytical Chemistry, Jus-
tus Liebig University Giessen, Heinrich-Buff-Ring 17,
35392 Giessen

Nanospray desorption electrospray ionization (na-
no-DESI) is an ionization method that combines liquid
extraction on the sample surface and electrospray ion-
ization in the front of the MS inlet capillary. The de-
fined liquid extraction using a constant droplet on the
surface, allows imaging of metabolites and lipids di-
rectly from the sample surface with less or without fur-
ther sample preparation, in contrast to other ambient
ionization techniques. Nano-DESI is potentially soft
and less destructive, which allows subsequent sample
processing such as matrix-assisted laser desorption/
ionization mass spectrometry imaging (MALDI MSI).
The nano-DESI ion source was combined with a
high-resolution Q Exactive HF-X Orbitrap mass spec-
trometer for MSI experiments. The results were com-
pared to MALDI results acquired on the same mass
spectrometer. Cerebellum (Mus musculus) was used
as a standard system for comparison due to its large
variety of lipids, metabolites and structure.

The nano-DESI MSI data were acquired by scanning
the sample surface line by line with a constant solvent

bridge between the two capillaries and the sample
surface, delivered by the primary capillary to the sur-
face and led to the MS inlet capillary by the secondary
capillary. The same continuous extraction of mole-
cules was imitated by the MALDI laser, ablating sam-
ple material with a continuous scan mode.

The nano-DESI data were compared to MALDI MSI
data with the same lateral resolution, to confirm that
the local information of nano-DESI MSI is consistent
and no spreading of molecules was observed. All data
sets were acquired in positive ion mode.

Preliminary annotations were generated with
METASPACE and Lipid Maps without further evalua-
tion by tandem MS.

Nano-DESI ion images showed molecular distribu-
tions in agreement with reference data obtained with
MALDI MSI. The achieved improvements establish
nano-DESI as a reproducible extraction-based meth-
od for soft and less destructive, ambient MSI of large
sample areas with reasonable lateral resolution.

AP-SMALDI MSI of Besnoitia besnoiti cysts in cattle

Wiedemann K.R.?, Gerbig S.?, Peter Ventura A%, Silva
L.M.R.?, Hermosilla C.?, Taubert A.2, Spengler B.*
*Institute of Inorganic and Analytical Chemistry, Jus-
tus Liebig University Giessen, Heinrich-Buff-Ring 17,
35392 Giessen, Germany

?|nstitute of Parasitology, Biomedizinisches For-
schungszentrum Seltersberg (BFS), Justus Liebig Uni-
versity Giessen, Schubertstrasse 81, 35392 Giessen,
Germany

Besnoitia besnoitiis an obligate intracellular, cyst-form-
ing apicomplexan parasite which causes bovine bes-
noitiosis, an infectious disease that is considered as
emerging in Europe. Bovine besnoitiosis leads to
economic losses in the cattle industry and causes ani-
mal welfare impairment. During the chronic phase of
the infection, tissue cysts containing bradyzoites are
mainly formed in the skin. As such, chronic symptoms
are immense skin thickening (elephant skin), swelling
of joints and orchitis eventually leading to sterility
of bulls. Currently, no treatment is available. MALDI
MSI (matrix-assisted laser desorption/ionization mass
spectrometry imaging) is a powerful tool to visualise
the distribution of substances of interest.

Sections (20 pum thick) of infected skin tissue were pre-
pared using a cryomicrotome (HM 525, Thermo Fisher
Scientific, Bremen) and coated with 100 pL solution of
DHB matrix (30 mg/mL in H20/Acetone 1:1 v/v, 0.2%
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TFA) for positive-ion mode, using a pneumatic sprayer
(SMALDIPrep, TransMIT GmbH, Giessen). MS images
were recorded using an AP-SMALDI5 AF ion source
(TransMIT GmbH) coupled to a Q Exactive high-res-
olution orbital-trapping mass spectrometer (Thermo
Fisher Scientific, Bremen) with 5 to 20 um pixel size
and a mass resolution of R = 240,000 at m/z 200.

By applying MALDI MSI, it was possible to identify
markers for B. besnoiti infection in skin sections. Some
markers were assigned to specific parasite structures
within the tissue, such as cyst wall or cyst content. As
a preliminary result, bradyzoite-related marker signals
were partially identified by a database search. Further
molecular identification via LC-MS/MS and optimiza-
tion of sample preparation for measurements in nega-
tive-ion mode will be performed.
Cholesterolisimportant for many metabolic pathways
and parasite replication. B. besnoiti is auxotrophic for
cholesterol, therefore it scavenges this molecule from
the host cell. As a preliminary result, cholesterol pres-
ence in parasitized skin was analysed, showing choles-
terol accumulation around the cysts.

AntiPOP - Dechlorination of polychlorinated bi-
phenyls in contaminated waters using palladium
nanocatalysts

Wiltschka K.%, Hamscher G.2, DUring R-A.*, Bohm L.

*Institute of Soil Science and Soil Conservation, Re-
search Centre for BioSystems, Land Use and Nutrition
(iFZ), Justus Liebig University Giessen, Heinrich-Buff-
Ring 26-32, 35392 Giessen, Germany.

?|nstitute of Food Chemistry and Food Biotechnology,
Justus Liebig University Giessen, Heinrich-Buff-Ring
17-19, 35392 Giessen, Germany

Polychlorinated biphenyls (PCB) belong to the group
of persistent organic pollutants (POPs), which are
characterised by high persistency and low biodegra-
dability in the environment, relatively high mobility
and partially high toxicity. Until their ban in 2004 by
the Stockholm Convention on POPs, PCB were ma-
nufactured worldwide in large quantities due to their
thermal and chemical stability and were used as indus-
trial chemicals. Although they have not been produ-
ced in relevant amounts over the past years, they are
still ubiquitous in the environment. Relevant sources
of present contamination are wastewater from scrap
yards or pumped-out mine water. To protect the envi-
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ronment, regulations exist e.g. to limit PCB concentra-
tions in surface waters. Filter systems can reduce the
amount of discharged PCB, but relevant limitations
of the technique remain, such as an inadequate effi-
ciency and the necessity to dispose of filter residues.
A promising new approach is to catalytically dechlori-
nate PCB with nanoparticles. In the AntiPOP project,
funded by The German Federal Environmental Foun-
dation (Deutsche Bundesstiftung Umwelt, DBU) the
dechlorination of PCB by palladium nanoparticles will
be performed both on a laboratory level and on-site at
discharged mine water. To prevent nanoparticles from
getting into the environment and causing additional
problems, the nanoparticles should be incorporated
into a coating. This allows the nanoparticles to be used
over a long period of time, which makes the process
very resource-efficient. At the end of the project, it is
planned to build a model flow system in order to test
the newly acquired knowledge under real conditions.
The project intends to improve the environmental
conditions by reducing PCB loads from discharges of
polluted sites and to pave the way for further environ-
mentally friendly technologies.
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Roots is the way: legumes’ below ground biomass
enhances soil organic carbon storage

Binacchi F.*, Gattinger A.*

*Institute for Organic Agriculture and Sustainable Soil
Use, Justus Liebig University

Assessing below ground biomass in legume-wheat
crop rotations has often been overlooked, leading to
underestimations in calculating carbon and nitrogen
inputs into the soil. We report how 6 different legume
varieties grown on two contrasting soil types, may
contribute to improving soil fertility under organic
cropping systems. We also assessed plant’s 15N natu-
ral abundance to measure the contributions of biolog-
ically fixed N to field scale nutrient balances. The study
will shed light on integrating legume crops which max-
imize N returns for subsequent companion crops.

Invasive legume affects species and functional com-
position of mountain meadow plant communities

Hansen W.2, Wollny J.%, Lutz Eckstein R.2, Otte A%, Lu-
dewig K.*

*Institute of Landscape Ecology and Resource Manage-
ment, Research Centre for Biosystems, Land Use and
Nutrition (IFZ), Justus Liebig University Giessen, Hein-
rich-Buff-Ring 26-32, D-35392 Giessen, Germany. In-
stitute for Biochemistry, Justus Liebig University Gies-
sen, Heinrich-Buff-Ring58-62, 35392 Giessen

2Department of Environmental and Life Sciences, Biol-
ogy, Karlstad University, SE- 651 88 Karlstad, Sweden

Plant invasions are among the key drivers of global
biodiversity and ecosystem change. They often cause
reductions in native species richness and overall biodi-
versity. Nitrogen-fixing plants are problematic as they
affect soil nutrient availability and outcompete spe-
cies of nutrient-poor sites.

Here we assessed the impacts of the legume
Lupinus polyphyllus on species and function-
al diversity of mountain meadow communities
in the UNESCO Biosphere Reserve Rhon.

We compared species diversity (richness, evenness
and effective species number), functional diversity
(functional richness, evenness, divergence and dis-
persion) and similarity of plots in three characteristic
vegetation types (Nardus grassland, mesic and wet
mountain hay meadows) between different lupine
cover classes. We calculated community weighted
means (CWMs) of single plant traits and plotted them
against lupine cover classes.
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The invasion of L. polyphyllus homogenizes vegeta-
tion composition since the similarity among plots of
the different vegetation types increased with increas-
ing lupine cover. It significantly affected species diver-
sity in terms of richness and effective species number
and the functional divergence of the vegetation. The
trait set of species occurring together with lupine was
shifted towards more competitive trait values. We
demonstrate strongly negative impacts of L. polyphyl-
lus on different mountain meadow vegetation types
since L. polyphyllus, fosters the growth of competi-
tive species and leads to overall more productive plant
communities.

Quaternary ammonium compounds in soil - the
role of microaggregation

Jansen K.%, Smarsly B.2, Siemens J.2, Mulder |2

YInstitute of Soil Science and Soil Conservation,
iFZ Research Center for BioSystems, Land Use
and Nutrition, Justus Liebig University Giessen,
Heinrich-Buff-Ring 26-32, 35392 Giessen

?|nstitute of Physical Chemistry, Justus Liebig Univer-
sity Giessen, Heinrich-Buff-Ring 17, 35392, Giessen

Quaternary alkylammonium compounds (QAACs) are
cationic organic substances with amphiphilic proper-
ties that are widely used as surfactants and disinfec-
tants in industry, households and agriculture. Due to
their high production volumes, they are ubiquitously
found in aquatic systems and soils. In soils, QAACs
mainly bind to negatively charged constituents, such
as bacterial cell walls, organic matter and clay miner-
als. Several studies suggest that exposure to QAACs
may not only lead to QAAC-resistance in microorgan-
isms, but also promote resistance against different
antibiotics. Binding to the interlayers of clay minerals
can lead to inaccessibility of QAACs to microorgan-
isms, thus reducing their acute toxicity. In previous
experiments, it has been observed that clay minerals
flocculate after the addition of QAACs. An influence
on aggregate stability appears likely. Aggregates gov-
ern the retention and sequestration of contaminants
in soils, due to their structure and properties. Micro-
aggregates, which are heterogeneous, compound soil
structures consisting of mineral and organic materials,
are of particularimportance here because of their size,
large surface area and porosities. Being smaller than
250 UM, microaggregates are expected to play a role
in the accessibility of QAACs, the buffering of acute
toxicity for microorganisms and in increasing the



probability of resistance gene formation. Therefore,
the aim of this project is to address the role of soil mi-
croaggregates regarding the fate of QAACs. By means
of soil physical, chemical and microbiological methods
paired with imaging techniques, the influence of mi-
croaggregates on QAACs will be investigated. In ad-
dition, effects of QAACs on aggregation processes as
well as microaggregate properties will be studied. The
overall goal is to improve our understanding of the
fate of QAACs in the soil system in order to better as-
sess the risk of resistance gene development and thus
potential threats to humans and the environment.

Impact of farming practice on segetal species com-
position in central Hessen/ Germany

Kollmann P.2, Waldhardt R.*

*Institute for Landscape ecology and landscape plan-
ning, Justus Liebig University Giessen, Heinrich-Buff-
Ring 26-32, 35392 Giessen, Germany

The research about the impact of farming practice

on segetal species is part of a project in which anin-
novative combine harvester is tested as an approach
for non-chemical weed control. This study focuses on
the initial conditions of segetal species’ soil seed bank
and current vegetation before the use of the new
harvester. Data analysis is based on the identification
of seedlings of the soil seed bank samples and the
current vegetations’ species in the field. Data basis
are 42 fields in two landscape areas and two farming
practices (conventional and organic) in the central
part of the German state Hessen. Among several
environmental factors being tested the farming prac-
tice showed a significant impact on species numbers
in soil seed bank samples and current vegetation as
well. Differences in species numbers were higher in
soil seed bank samples than in current vegetation.
Species richness was significantly higher in organic
farming practice than in conventional farming. Deter-
mination methods for species (soil seed bank, current
vegetation) showed significant differences in three
out of four variants of the field trial. Lower species
numbers in the in-field-identification might be caused
by the competition for environmental resources like
water and light between weed and crop in the field.
Ordering arable species along a gradient of farming
intensity resulted in 10 species indicating moderate
intensive or extensive farming conditions. However,
only two species could be stated significantly as indi-
cators for a higher intensity level in farming. Farming

practice was ascertained as the major impact factor
on arable species diversity and individual numbers
found in the fields and soil seed bank samples. Arable
species communities showed higher species richness
in organic fields than in the conventional ones.

Forest soil nanoparticles and colloids enhance deliv-
ery of phosphorus into sinks mimicking plant roots

Konrad A.%, Bol R.?, Lang F.3, Klumpp E.?, Siemens J.*

Institute of Soil Science and Soil Conservation, iFZ
Research Center for Biosystems, Land Use and Nutri-
tion, Justus Liebig University Giessen, Heinrich Buff
Ring 26-32, 35392 Giessen, Germany

?|nstitute of Bio- and Geosciences, Agrosphere
(IBG-3), Forschungszentrum Jilich, Wilhelm-Johnen-
Strasse, 52425 JUlich, Germany

3Chair of Soil Ecology, University of Freiburg, Bertold-
strasse 17, 79098 Freiburg, Germany

The strong binding and hence low mobility of phos-
phorus in soils limits phosphorus uptake of plants. In
soils, natural nanoparticles and —colloids, the smallest
fraction of the soil solid phase, bind more phosphorus
than the larger soil particles due to their large specif-
ic surface area. At the same time, these particles can
carry phosphorus to plant roots by diffusion, as has
been shown for hydroponic systems in the literature.
However, the mobility of nanoparticles and colloids
in hydroponic systems is much larger than in soils, in
which these particles are trapped in small pores, thin
water films and at water-air interfaces. The magnitude
and the kinetics of phosphorus delivery by nanopar-
ticles and colloids into a phosphorus sink mimicking
plant roots was tested using the Diffusive Gradients in
Thin-Films (DGT) technique under water-unsaturated
conditions. Nanoparticles and colloids were extract-
ed from three forest soils differing in parent material
and compared with the respective bulk soil and the
colloid-free extraction residue. The nanoparticles and
colloids extracted from a phosphorus-poor podzolic
sandy soil strongly enhanced phosphorus transport
into the sink compared to bulk soil and the colloid-free
soil extraction residue. In contrast, the phosphorus de-
livery into the sink by nanoparticles and colloids was
smaller than phosphorus release and transport from
bulk soil for a soil developed on dolomite rock. No dif-
ference was found for a soil with intermediate phos-
phorus-stocks developed from gneiss. We make the
case that the phosphorus delivery into the root-like
sinks by nanoparticles and colloids depends on parti-
cle size and composition, speciation and soil pH.
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Effects of ocean acidification on key physiological
processes of the reef-building coral Porites cylindri-
ca

Martins C.P.P.%, Simancas-Giraldo S.M.2, Schubert P.?,
Wild C.2, Wilke T.%, Ziegler M.2

*Department of Animal Ecology & Systematics, Justus
Liebig University, 35392, Giessen, Germany

*Marine Ecology Department, Faculty of Biology and
Chemistry, University of Bremen, 28359, Bremen, Ger-
many

Oceans have more than doubled their uptake of atmo-
spheric CO, over the last half-century, which is expec-
ted to increase even further. Higher levels of dissolved
CO, trigger shifts in seawater carbonate chemistry
and lower pH, causing a phenomenon known as ocean
acidification (OA), which threatens coral reefs. Reef-
building corals are particularly vulnerable to OA due to
challenges to build their carbonate skeleton through
calcification. Under normal conditions, skeletal
growth is generally prioritised over tissue growth and
closely coupled with coral photosynthesis (the major
process of energy acquisition in reef-building corals).
Under OA, calcification in reef-building corals is redu-
ced. However, it is currently unknown whether tissue
growth follows a similar decreasing general trend.
Additionally, effects on photosynthesis remain un-
clear, with species showing different and sometimes
opposing responses. Thus, despite knowledge that
OA directly affects coral growth processes and photo-
synthesis, an understanding of whether OA alters the
interaction between these metabolic processes is still
wanting. In this study, we performed a microcosm ex-
periment to simultaneously investigate the OA effects
on calcification, tissue growth, and photosynthesis
of the reef-building coral species Porites cylindrica.
We hypothesized that OA would induce lower calcifi-
cation rates in P. cylindrica and tested whether tissue
growth and photosynthesis reflected calcification ef-
fects. Specifically, coral fragments were maintained
in two pCO, conditions (~400 patm and ~1000 patm)
for three months. Photosynthetic rates were assessed
using respirometry, tissue growth using 3D scanning,
and calcification using buoyant weight technique. Re-
sults from this study will further inform of the coupled
OA effects on key coral physiological processes and
their interplay under a climate change scenario. Such
knowledge could have implications for better unders-
tanding and predicting coral community productivity
on future coral reefs and changes in their structural
integrity.

100

High microplastic turnover rates in the freshwater
mussel Dreissena sp.

Metz O.%, Reichert J.2, Wilke T.*

*Department of Animal Ecology & Systematics, Justus
Liebig University Giessen, Heinrich-Buff-Ring 26 (IFZ),
35392 Giessen, Germany

In recent years, microplastic pollution has received in-
creasing attention and environmental contamination
with microplastic particles (i.e., plastic particles < mm)
has been reported globally. In aquatic systems, a major
concern is the ingestion by filter-feeding organisms. In
addition to adverse health effects for the filter-feeders
themselves, they can act as a starting point for the tro-
phic transfer of microplastics and associated toxins.
An important, high capacity filter feeder in Eu-
ropean and American freshwater systems is the
mussel Dreissena sp., for which first studies have
described physiological effects of microplastic ex-
posure. However, the influence of different con-
centrations and exposure times on the turnover
rates of microplastic particles is unknown. In this
study we used a fully crossed design to examine
the effect of varying concentrations of microplastic
fragments as well as different ingestion and eges-
tion periods on the uptake of plastic particles.
The different concentrations tested had only a small
influence on the number of particles found in the soft
tissue of the mussels, with even low concentrations
resulting in high numbers of microplastics in some
specimens. In addition, longer ingestion periods
led to increasing numbers of microplastics, demon-
strating that microplastics seem to be accumulat-
ing in the tissue. Interestingly, the results also sug-
gest that microplastic particles are egested quickly
after exposure, indicative of a high turnover rate.
Such high turnover rates of Dreissena sp. might facil-
itate the transfer of microplastics from the water col-
umn to the benthos, thus changing the flow of micro-
plastic particles in the environment. In combination
with the demonstrated accumulation potential, these
mechanisms can lead to the build-up of both micro-
plastic particles and associated toxins, resulting in
negative effects, possibly also for a variety of organ-
isms at higher trophic levels.



Reef-building corals may not develop mechanisms
to prevent microplastic uptake

Rades M.R.%, Reichert J.R.%, Schubert P.S.?, Wilke TW.?

*Department of Animal Ecology and Systematics,
Justus Liebig University, Heinrich Buff Ring 26-32,
Giessen, Germany

Microplastic (MP) pollution poses an increasing threat
to marine species and ecosystems. Animals that trap
suspended particles, like corals, can be particularly
affected by physical contact or ingestion. Recently,
it has been shown that actively feeding corals may
prefer MP over natural food. However, little is known
about the MP feeding behaviour of reef-building cor-
als, which are additionally supplied with nutrients by
symbiotic algae. These corals mainly rely on energy
derived through photosynthetically active symbionts
(so-called zooxanthellae) and may therefore feed
more selectively. Moreover, it is unknown whether
corals might develop mechanisms to prevent MP up-
take after long-term exposure. The aim of this study
was therefore to assess the potential for long-term
acclimatisation to MP exposure in zooxanthellate,
reef-building corals, by determining MP feeding rates.
Four coral species (Acropora muricata, Porites lutea,
Pocillopora verrucosa, and Heliopora coerulea) were
exposed to MP over a period of 15 months, and MP
feeding rates were compared with those of natural
food (brine shrimp eggs). The results showed that the
long-term exposure to MP did not change the feeding
behaviour of the corals. This suggests that reef-build-
ing corals may discriminate between natural food and
MP, probably triggered by chemical stimuli emanating
from the particles. However, even after long-term ex-
posure, they do not develop mechanisms to fully avoid
the capture and ingestion of MP. They could therefore
suffer sustained energy losses due to MP exposure,
which might explain health impairment in corals asso-
ciated with MP pollution.

Application of artificial inteligence algorithms for
the prediction of maximum event water fractons in
stream water on multivariate events in a developed
catchment in Germany

Sahraei A}, Chamorro A.?, Kraft P.2, Breuer L.*3

*Institute for Landscape Ecology and Resources Man-
agement (ILR), Research Centre for BioSystems, Land
Use and Nutrition (iFZ), Justus Liebig University Gies-
sen, 35392 Giessen, Germany

2Department of Ecosystems and Environment, Pontif-
ical Catholic University of Chile, Santiago, Chile
3Centre for International Development and Environ-
mental Research (ZEU), Justus Liebig University Gies-
sen, Senckenbergstrasse 3, 35390 Giessen, Germany

Quantifying maximum event water fractions of
stream water during precipitation events based on
isotopic hydrograph separation gives insight into run-
off generation mechanisms and hydrological response
behavior of a catchment. The proper estimation of
maximum event water fractions based on a set of
independent multivariate variables would allow the
quantification of event and pre-event water contribu-
tions during peak streamflow even at times when no
direct measurements of isotopes are available. Here
we estimate event water fractions in stream water
over 40 precipitation events. A mobile field laboratory
was set up to measure high-resolution (20 min) sta-
ble isotopes of water by laser spectrometry. Artificial
Neural Networks (ANN) and Support Vector Machine
(SVM) models were developed to model the same in-
formation. We consider precipitation and antecedent
wetness hydrometrics such as precipitation depth,
precipitation intensity and soil moisture of different
depths as independent variables measured in the
same high-temporal resolution. An important issue is
the reduction of the deviation between observations
and simulations in both the training and testing set of
the models. In order to minimize this difference, vari-
ous combinations of hyperparameters such as number
of neurons in hidden layers, learning rate and various
kernel functions are studied. A k-fold cross validation
analysis is performed to find the best configuration.
Further constraints in the iteration procedure are con-
sidered to avoid overfitting. The study was carried
out in the Schwingbach Environmental Observatory
(SEO), Germany. Results indicate a good performance
of the optimized ANN and SVM models. However, the
SVM model clearly outperformed the ANN model in
terms of performance and its stability under different
train and test splits. The optimized SVM was able to
better capture the dynamic of the maximum event
water fractions and the predicted values were closer
to the corresponding observed values with fewer vari-
ations over the cross validation repetitions compared
to those of the optimized ANN model.
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Differential effects of a recurrent flooding on the
flooding tolerance of eight hardwood floodplain
forest saplings

Schindler M.?, Ludewig K.

*Division of Landscape Ecology and Landscape Plan-
ning, Justus Liebig University Giessen, Heinrich-Buff-
Ring 58-62, 35392 Giessen

Alluvial floodplain forests became rare in many parts
of Europe, due to anthropogenic changes such as dikes
and transformation to settlements and agricultural ar-
eas. The restoration of floodplain forests is an import-
ant goal in alluvial restoration, but a difficult task due
to the complex environmental conditions of flood-
plains. The zonation of woody species in floodplains
is mainly determined by hydrological conditions, not
only within one year but also during the previous year.
Therefore, tolerance to flooding can be regarded as a
key factor for the successful establishment of woody
species. We examined whether a past flooding event
of three different durations showed an improvement
on the flooding tolerance of eight woody floodplain
forest saplings after a recurrent flooding of nine
weeks, under controlled common garden conditions.
The individuals of the experiment already experienced
either no flooding event or a partial flooding event of
three different durations (three, six or nine weeks) the
previous year. In a next step, these fourteen-month-
old saplings were again either exposed to no flooding
or a partial flooding of nine weeks. We assessed sur-
vival, foliar injury and growth in terms of plant height,
number of leaves and stem diameter. We also included
along-termrecovery period. In general, the individuals
showed no improvement in the flooding tolerance to
a recurrent flooding event irrespective of its previous
flooding duration. Contrary to the expectations, there
was rather a negative effect on the flooding tolerance
especially of the less flooding tolerant species. Differ-
ences in species response to flooding can be explained
mainly by their ability to react to the resulting stress
with morphological, physiological and metabolic ad-
aptations. Furthermore, we could show that the inclu-
sion of a certain recovery period is very important in
order to assess flooding tolerance and therefore avoid
misjudgments.
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Reconstructing agriculture and industrial activity
with lake sediments

Simon M.P.%, Balint M.?, Bohm L.*, Schatz M.%, Ander-
senT.).3, Diring R.-A*

*Department of Soil Science and Soil Conservation,
Justus Liebig University Gief3en, Heinrich-Buff-Ring
26-32, 35392 Gielen

2Senckenberg Biodiversity and Climate Research Cen-
ter, Georg-Voigt-Stralde 14-16

60325 Frankfurt am Main

3Section for Geography, University of Copenhagen,
@sterVoldgade 10, 1350 Kebenhavn, Denmark

The suitability of lake sediment cores to reconstruct
past inputs and regional pollution and usage patterns
of pesticides has been shown on multiple occasions.
This can come in handy especially if the data situation
is either unreliable or scarce. So as in the former Ger-
man Democratic Republic (GDR). While the officials of
the GDR released statistics concerning industrial and
agricultural activity, these data don't cover the who-
le period of the state’s existence. Using ten sediment
cores of ten lakes in east Germany, these statistics
were counter-checked. We analyzed them for heavy
metals using ICP-OES and for organochlorine pestici-
des (OCP) like DDT and HCH (lindane) using a minia-
turized liquid extraction technique in conjunction with
head space solid phase micro extraction (HS-SPME)
and GC/MS. Trace element concentrations follow an
over-regional pattern and are indicative of activity far
outside the GDR'’s territory. The OCP concentrations,
however, are indicative of local developments. In the
lakes’ profiles, several regional features but also natio-
nal policies or reactions thereto are visible.
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ced inflammasome activation
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Single cell analysis as a basis for a better understan-
ding of lung injury and repair
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C-reactive protein-mediated inhibition of ATP-in-
duced inflammasome activation

AmatiA.L.%, Richter K.?, Agne A.%, Grau V.*

*Laboratory of Experimental Surgery, Department of
General and Thoracic Surgery, Justus Liebig University
Giessen, German Center for Lung Research, Giessen,
Germany

Interleukin-1B (IL-1P) is a potent pro-inflammatory cy-
tokine of innate immunity. While IL-1f is involved in
host defense against infections, it also plays a central
role in the pathogenesis of life-threatening systemic
inflammation triggered in about a third of the patients
undergoing major open surgery and accounting for
a 13-fold increase in postoperative mortality. Hence,
controlling the systemic inflammation induced by sur-
gical trauma is of outstanding biomedical relevance.
IL-1B release by mononuclear phagocytes can be in-
duced by Toll-like receptor agonists, followed by stim-
ulation with extracellular ATP, an important danger
signal in surgically induced sterile inflammation. In-
fections activate numerous additional ATP-indepen-
dent pathways of IL-1p release. Increased systemic
IL-1B stimulates the hepatic expression of C-reactive
protein (CRP), a pentameric acute phase protein and
commonly used clinical marker for inflammation.
The pro-inflammatory functions of CRP are medi-
ated by its association with molecules containing a
phosphocholine (PC) head-group exposed on the sur-
face of damaged cells. Anti-inflammatory properties
of CRP were also described but poorly understood.
We demonstrated that native CRP inhibits the
ATP-mediated release of IL-18 from human monocyt-
ic cells at concentrations typical for mild inflammation
in human patients. The activity of CRP depends on the
presence of soluble endogenous ligands. CRP/ligand
complexes activate metabotropic functions at nico-
tinic acetylcholine receptors (nAChRs), suppress acti-
vation of the ATP receptor P2X7 and, hence, inflam-
masome assembly and IL-1[3 release. Our data suggest
that CRP/ligand complexes protect against ATP-medi-
ated inflammation, while sparing ATP-independent
pathways that are typically induced by pathogens.
We therefore plan to develop CRP-based therapeu-
tic strategies preventing ATP-induced inflammation.
Our further goals are to investigate the anti-inflam-
matory properties of patient CRP and to identify its
endogenous ligands. We will use this knowledge to
develop modified CRP that is devoid of pro-inflam-
matory activity but prevents ATP-induced IL-1B re-
lease, therefore dampening ATP-mediated sterile
inflammation without increasing the risk of sepsis.
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Impact of pulmonary arterial hypertension on over-
all survival in lung cancer patients

Eull B.%, Cekay M., Pullamsetti S.*2, Tello K.%, Arndt P.2,
Hattar K.?, Sibelius U.*, Grimminger F.?, Seeger W.*3,
Savai R.*34

*Department of Internal Medicine, Member of the
German Center for Lung Research (DZL), Member
of the Cardio-Pulmonary Institute (CPI), Justus Li-
ebig University, 35392, Giessen, Germany

*Max Planck Institute for Heart and Lung Re-
search, Member of the DZL, Member of CPI, Bad
Nauheim, 61231, Germany

3Institute  for Lung Health (ILH), Justus Li-
ebig University, 35392, Giessen, Germany

“Frankfurt Cancer Institute (FCl), Goethe University,
60596, Frankfurt am Main, Germany

Lung cancer (LC) is one of the major causes of morbid-
ity and mortality worldwide. Our group recently dis-
covered that pulmonary hypertension (PH) is present
in a significant proportion of lung cancer patients. To
investigate the incidence and impact of PH in lung can-
cer, we retrospectively analyzed lung cancer patients
in our center from the years 2017 to 2019. Measure-
ments of pulmonary artery (PA) and ascending aor-
ta (A) diameter (size) from the images acquired with
high-resolution computed tomography revealed that
246 of 555 (44.32%) lung cancer patients had a mean
PA size of 228mm, assumed to indicate PH. In addi-
tion, we calculated the PA/A ratio, a parameter sug-
gested as robust indicator of PH. Notably, 124 of 555
patients (22.34%) had a PA/A ratio 21. In 106 patients
who had available echocardiographic data, PH was
further confirmed by increased systolic pulmonary ar-
tery pressure (sPAP) (37.90 *14.12mmHgq) in patients
that had a PA/A ratio =1, as compared to those with
PA/A ratio <1 (28.81 +8.28mmHgq). To investigate the
impact of PH on the survival of lung cancer patients,
we evaluated the progression free survival (PFS) and
overall survival (OS) in these patient cohorts. Impor-
tantly, the median PFS was significantly shorter in pa-
tients with lung cancer and PH when a cutoff PA size of
>28mm was used (median PFS PA <28mm = 265 days;
median PFS PA 228mm = 191 days), and the difference
was even more prominent, when a cutoff PA/A ratio
of =1 was employed (median PFS PA/A ratio <1 = 268
days; median PFS PA/A ratio =1 = 143 days). In corrob-
oration, median OS was significantly reduced for pa-
tients with PA size 228 mm (413 days vs 562 days) and
PA/A ratio 21 (209 days vs 562 days) compared to PA
size <28mm and PA/A ratio >1, respectively.



Notcha signalling in alveolar regeneration and fi-
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Idiopathic pulmonary fibrosis (IPF) is the most abun-
dant idiopathic interstitial pneumonia with a fatal
median survival worse than many solid cancers. A
major and early hallmark of disease pathogenesis
is a chronic repetitive type Il alveolar epithelial cell
(AECII) injury resulting in an aberrant wound healing
process and progressive scarring of the lung paren-
chyma. Two approved drugs slow the progression of
lung function decline via targeting mostly the aberrant
fibrotic repair but not type Il alveolar epithelial cells,
as the primary progenitor cells of the alveolar space.
Notch signalling, a highly conserved developmental
pathway has been shown to be of fundamental im-
portance in lung development. Furthermore, Notch
signalling is persistently activated after major lung in-
jury and promotes aberrant alveolar regeneration and
alveolar cyst formation reminiscent of microscopic
honeycombing in IPF. We previously identified Notch
signalling in AECII in the Bleomycin model of lung fi-
brosis as well as human IPF and hypothesize a critical
role for Notcha in the IPF AECII progenitor cell subpop-
ulation. Furthermore, assuming that not all AECII pos-
sess progenitor cell characteristics we aim to identify
the Notch-responsive epithelial subpopulation and its
role in alveolar regeneration.

To further elucidate the potential role of Notchi
signalling in human healthy Donor- and IPF alve-
olar epithelial regeneration and differentiation,
we established a human alveolosphere forming
assay from Donor- and IPF-AECII isolated from
lung transplants or lung explants, respectively.
Our first preliminary results show a highly re-
duced alveolosphere forming capacity of the
overall mature HTII-280+ FACS sorted IPF-AE-
Cll population compared to healthy Donor-AECII.
Furthermore, we will elucidate the contribution of
Notcha signalling for AECII proliferation and differen-
tiation by global as well as specific Notchi-receptor
blockade to elucidate Notcha as a potential therapeu-
tic target to facilitate AECII regeneration in IPF.

Identification of chronic diseases in equine tendons
by magnetic resonance imaging
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In equine medicine, tendon diseases are prevalent rea-
sons for an early retirement. Especially the forelimb
superficial digital flexor tendon is affected. During re-
generation, a framework of collagen type Il is initially
formed, which is subsequently replaced by collagen
type I. This occurs through the interplay of matrix
metalloproteinases and their inhibitors, the tissue-in-
hibitors-of-metalloproteinases. As tendon tissue is
hypocellular and low-vascularized, regeneration in
the sense of restitutio ad integrum is impossible, and
stiffer connective tissue is formed. As a result of its
lacking elasticity, reinjury occurs frequently. Especial-
ly chronically damaged tendons have a poor progno-
sis. An injection of multipotent mesenchymal stromal
cells (MSC) into the tendon lesion has emerged as a
treatment with promising results. Their effect is based
on anti-inflammatory and possible anti-fibrotic mech-
anisms, which could be advantageous to avoid the fi-
brosis in tendon disease. However, anti-fibrotic MSC
mechanisms are not well understood yet.

The overall aim of the project is to analyze the extra-
cellular matrix remodelling by MSC in an in vitro mod-
el of naturally occurring chronic tendon disease. To
establish this cell culture model, dezellularized scaf-
folds made of equine tendons with chronic disease
are required. Horse limbs are collected from a local
abattoir and screened for chronic tendon disease by
MRI. In a first step, to standardize the recognition of
tendon disease, limbs were examined by MRI and the
tendons were subsequently assessed histologically by
a trichrome staining which differentiates healthy col-
lagen from scar tissue. The histological sections were
also examined using scores that included inflammato-
ry cells, fibrocytes and the collagen fiber arrangement
in a hematoxylin eosin staining. MRI results are com-
pared with the results of the histological assessment.
In the next step, tendon disease will be graded based
on MRI only and tendons will be harvested for scaffold
production, to be used in the cell culture model.
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The clinical application of multipotent mesenchy-
mal stromal cells (MSC) has gained tremendous at-
tention in veterinary medicine, especially in equine
medicine, yet many open questions remain. One
critical issue is the in vitro cultivation of the MSC be-
fore their clinical use, as culture conditions could
impact on cell quality and efficacy of therapies.
Currently, using fetal bovine serum (FBS) as a supple-
ment to the basal medium is the gold standard for in
vitro cultivation of equine MSC. However, the use of
FBS is afflicted with several problems. First, the ex-
traction of FBS is controversially discussed due to ethi-
cal reasons. Further disadvantages are the rising costs,
because of the consistent increase in MSC application,
and the different composition of the batches. Finally,
in addition to the risk of an immune reaction to the
bovine antigens in xenogenously used FBS, there is
also the hazard of transmission of bovine pathogens.
For this reason, several alternatives are being tested
including horse serum, serum-free supplements, and
platelet lysate. The latter led to promising results but
is far from being regularly used in equine MSC culture.
Interestingly, human MSC for clinical application are
already cultured with human platelet lysate as sup-
plement. However, in contrast to the level of know-
ledge and clinical implementation in human cell
therapies, there are still significant deficits in veteri-
nary medicine, especially in terms of standardization
and scalability of equine platelet lysate production.
Theaimofthisstudywastoestablishascalable protocol
forequineplateletlysate(ePL)productionandtotestthe
obtained ePL for its suitability for equine MSC culture.
Whole blood was collected in 500 ml blood bags from
the jugular vein of 20 healthy horses and was used to
prepare platelet lysate by a buffy coat method. The
technique appeared standardizable, platelets were re-
tained and leukocytes widely removed.

108

It's burning - Neuropathy in Inflammatory Rheu-
matic Diseases

Hasseli R.%, Tschernatsch M.234, Gerriets T.234, Allen-
dorfer J.5, Ruck T.%, Schdnzer A7, Miller-Ladner U.?

*Department of Rheumatology and Clinical Immunol-
ogy, Campus Kerckhoff, Justus Liebig University Gies-
sen, Germany

2Department of Neurology, Justus Liebig University
Giessen, University Hospital Giessen, Germany

3Heart & Brain Research Group, Justus Liebig University
Giessen and Kerckhoff Clinic, Bad Nauheim, Germany
“‘Department  of  Neurology, Gesundheitszen-
trum Wetterau, Bad Nauheim, Germany

SNeurology, Bad Salzhausen, Germany
®DepartmentofNeurologywith Institute of Translation-
al Neurology, University Hospital Muenster, Germany
7Institute of Neuropathology, Justus Liebig University
Giessen

Inflammatory rheumatic diseases (IRDs) e.g. rheu-
matoid arthritis (RA), spondyloarthritis and system-
ic sclerosis (SSc) are heterogeneous disorders, in
which damage to joints, muscles and various inter-
nal organs can be observed. Moreover, peripheral
neurons can be affected, including the axons and
myelin sheaths, which can result in pain, burning,
tingling, numbness and even paresis. Thus, more de-
tailed knowledge about the underlying molecular
processes of and specific treatment options for neu-
ropathy (NP) in IRD are urgently needed, especially
as IRD patients may develop different subtypes of NP.
The aim of this project was to assess the prevalence
and the individual types of NP in RA, spondyloarthritis
and SSc patients, to elucidate the clinical, neurophysi-
ological and neuropathologic features of NP, and to es-
tablish data and strategies for further clinical and basis
research in bench-to-bedside translation. We investi-
gatedtherelationship between clinical, serologic, elec-
trophysiologic, sonographic and histologic findings.
Baseline questionnaires and neurological and physical
examination were used to screen the presence of neu-
ropathic pain and autonomic dysfunction. Laboratory
tests were performed (e.g. vitamin deficiency) to ex-
clude other causes for NP. Electrophysiological tests
were performed to differentiate demyelinating from
axonal NPs. Additionally, skin biopsies are performed
todetectaninvolvement of small fibres. Nerve ultraso-
nographyisusedtoevaluate selected peripheral nerves
to depict alteration of nerve sizes that could reflect
inflammation and edema in NP associated with IRD.
Ultrasonography of muscles were done to detect mus-
cle atrophy due to axonal NP. Dermal fibroblasts were



isolated to analyse expression of selected inflammato-
ry markers and adhesion molecules such as integrins.
We plan to include around 100 patients in this
study. Already 16 patients have been included.
NPs occurs in many IRD patients, but more detailed
knowledge about the pathophysiology and different
types of NPs are lacking. In this study we will first in-
vestigate the prevalence and different types of NPs in
RA, spondyloarthritis and SSc patients. Thirteen pa-
tients are included so far and, in these patients, differ-
ent types of NPs were detected, which resulted to a
change of patients’ therapeutic regime.

Ex Vivo Bone Organ Culture Mimicking Defect Heal-
ing In Vivo
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Bone healing is a complicated process that goes
through subsequent overlapping phases. Bone re-
search is most commonly conducted through pre-clin-
ical animal models and in vitro studies. However, in
vitro systems fail to preserve bone integrity as seen
in living bone. In vivo methods cause significant
pain and distress in the animals. This study aimed
to establish a whole bone organ culture to allow in-
vestigation of bone healing in a controlled manner
that closely mimics the in vivo processes.

Long bones were collected from by-product breeded
animals under sterile environment and then placed in
an ex vivo culture system. Drill hole in the metaphyse-
al region was created in all the samples. Additionally,
a drill hole defect filled with anti-microbial paste was
used to investigate the changes. Ex vivo culture was
maintained in an incubator at 37 °C and 5% CO2. Cul-
ture medium and cell proliferation around the bones
were monitored every day. Bones were harvested at
dayo and dayy. After harvesting, bones were embed-
ded using freezing method. Histology and chemi-

cal analysis using Time of flight- Secondary lon Mass
Spectrometry (Tof-SIMS) was carried out.

The daily monitoring of ex vivo cell culture re-
vealed the presence of numerous inflammatory
cells during the early time points. Mesenchymal
stem cells were seen in the culture medium around
the whole bone organ. Whole bone organ was alive
until the end of day7. Histology showed presence
of erythrocytes in the bone marrow around the
drill hole defect. Tof-SIMS showed the diffusion of
anti-microbial paste in the bone marrow.

The preliminary results showed the survival of whole
bone organ in the ex vivo condition until day7. Further
trials are going on to keep bone alive after day7 though
the supply of required nutrients. Moreover the project
is also developing to find the alternatives through 3D
bioprinting.

When structure matters and matter structures:
Nano-3D-printed biphasic polymer scaffolds in a 3D
cell culture model

LehnerV.?, Spreda M.%, Biehl C.?, Liefeith K.2, Lips K.S.*

*Experimental Trauma Surgery, Justus Liebig Universi-
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Osteochondral lesions (OCLs) can occur due to a trau-
ma, or can be caused by chronic degenerative process-
es, such as osteoarthritis, which is the most common
joint disease [1], affecting more than 242 million peo-
ple worldwide [2]. According to the Robert Koch Insti-
tute, 17.9% of adults in Germany over 18 are afflicted.
For those aged 65 and over, the prevalence is consider
ably higher, at 48.1% in women and 31.2% in men [1].
Within the framework of the “Poly-Implant-Druck”
project, a collaboration of five research institutes, a
novel therapeutic approach for OCL was defined. In
particular, biphasic but yet monolithic nano-3D-print-
ed polymer scaffolds were designed to mimic the ideal
geometric and mechanic properties of bone and car-
tilage tissue respectively. Additionally, bioactive fill-
ings create favourable conditions for the ingrowth of
local stem cells and, thereby, for the integration of the
implant into the healthy surrounding tissue. Preced-
ing in vitro experiments, within the scope of another
doctoral thesis, indicated a good cytocompatibility of
the osteo-phase in the scaffolds with human mesen-
chymal stem cells. However, since cartilaginous tissue
exhibits unique properties and demands, a specialised
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and innovative 3D-cell culture system was designed
for this study. Micro pellets obtained by this process
were cultivated under particular conditions, meeting
the hypoxic needs of cartilage, by means of applying
the chemical component Dimethyloxaloylglycine. Re-
sults of these experiments, using cutting-edge tech-
niques, are of key importance for the animal study,
embedded within this project, and first findings will
be available by the time of the 2020 annual GGL con-
ference taking place. In conclusion, the “Poly-Im-
plant-Druck” project offers an innovative and prom-
ising therapeutic approach for treating one of the
major health issues in our growing and aging society.
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Influence of extracellular matrix on TGF-B-induced
tenogenesis in mesenchymal stromal cells
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Tendon injuries are frequently occurring diseases in
horses and humans. Mostly, they are caused by over-
load, microdamage and inflammation. It was shown
that the Achilles tendon of humans is comparable to
the superficial flexor tendon of horses. Therefore, it
is partly possible to transfer research results between
species. In studies in horses, it was shown that treat-
ment with mesenchymal stromal cells (MSC) has a
positive effect on tendon healing. However, the cellu-
lar mechanism of action, responsible for repair and re-
generation of tendon issue, is not completely known.
Part of it may be achieved by tenogenic differenti-
ation, which probably results in the replacement of
tenocytes and the production and modulation of the
extracellular matrix (ECM).

The transforming growth factor (TGF)-B, which is sig-
nalling through intracellular smad molecules, is a po-
tent paracrine mediator of tenogenic induction. It is
known that the tenogenic effect of TGF-B can be al-
tered by the presence of ECM. Yet, there is no detailed
information about the signaling pathways. A poten-
tial way is via rho/Rock cascade activated by integrin
beta receptor. This receptor can be bound by collagen
[, which builds up to 95% of tendon matrix. In addi-
tion, the rho/ROCK pathway, which acts on the cyto-
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skeleton, was repeatedly reported as an intracellular
mediator in tenogenic differentiation. Its importance
has been demonstrated under ECM influence and me-
chanical stimulation. Inhibition of rho/ROCK signal
transduction by Y-27632 prevented tenogenic differ-
entiation triggered by mechanical stimulation or the
ECM. These results suggest that rho/ROCK inhibition
could also affect TGF-B-induced tenogenic differenti-
ation. The aim of this study is to investigate this pos-
sible inhibitory effect of rho/ROCK on TGF-B-induced
tenogenic differentiation in both human and equine
MSC.

Evaluating the immunogenic cell death responses
by chemotherapy in ovarian cancer cell lines
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Ovarian cancer is the most lethal disease among gy-
necological tumor and the majority patients present
at advanced stages. The gold standard treatment for
ovarian cancer is an intensive surgical cytoreduction,
followed by a cytostatic treatment. Some of the cyto-
static agents has the ability to induce immunogenic
cell death (ICD), which initiates host immunity against
targeted cancer cells. Here, the treated cancer cells
release death signals, which have the ability to pro-
mote maturation of immature DCs, which engulf can-
cer-specific antigens that are released from the rup-
tured tumor cell.

ICD elicited by chemotherapeutics results in long-last-
ing protective antitumor immunity and has demon-
strated as potential source of cancer vaccine immu-
nogen and reducing drug resistant. To investigate the
effect of cytostatic agents in inducing ICD in ovarian
cancer, different cytostatic agents will be used to treat
different ovarian cell lines and the presence of ICD
markers in treated human ovarian cells will be inves-
tigated.

Here, the cell surface expression levels of calreticulin
and heat shock proteins (Hsp) 70, and Hspgo will be
analyzed by flow cytometry using calreticulin, Hsp70
and Hspgo specific monoclonal antibodies. The high
mobility group box 1 (HMGB1) level in the culture
supernatants of treated ovarian cancer cells will be
evaluated also in vitro using HMGB1 ELISA kit. Fur-
thermore, the extracellular ATP concentrations in the
culture supernatants will be measured by a lucifer-



in-based ATP Assay. Furthermore, the maturation of
dendritic cells will be investigated in vitro by analyzing
the expression of dendritic maturation surface mark-
ers CD8o, CD86 and HLA-DR.

Adiponectin Interacts In-Vitro with Cementoblasts
Influencing Cell Migration, Proliferation and Ce-
mentogenesis partially through the MAPK signal-
ing pathway.
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Current clinical evidences suggest that circulat-
ing Adipokines such as Adiponectin can influ-
ence the ratio of orthodontic tooth movement.
Here, we aimed to investigate the effect that Ad-
iponectin exert on cementoblasts (OCCM-30)
and especially on the intracellular signaling mole-
cules of Mitogen-activated protein kinases (MAPK).
The expression of the Adiponectin Receptor 1 (Adi-
poR1) and 2 (AdipoR2) were verified by Real-Time PCR
(RT-PCR), Western Blot (WB) and Immunofluores-
cence (IF). OCCM-30 cells (M. Somerman, NIH, Mary-
land) were stimulated with Adiponectin (Prospec)
and mineralization was measured by Alizarin Red S
(Sigma-Aldrich) staining and by colorimetric analysis
using a spectrophotometer (xMarkTM, Bio-Rad) after
Cetylpyridinium Chloride (Sigma-Aldrich) addition.
The expression of Alkaline Phosphatase (AP), as well
as Bone Sialoprotein (BSP), Osteocalcin (OCN) and
Osteoprotegerin (OPG) were evaluated by RT-PCR.
Cell migration and proliferation were measured by
a standard wound healing assay and MTS Elisa Kit
(Promega). Activation of MAPKs were evaluated by
WB. Moreover, the MAPK inhibitors of P38 (5B203580,
InvivoGen), ERK 1/2 (PDg8059, Calbiochem) and JNK
(SP600125, InvivoGen) were used. We demonstrated
that OCCM-30 cells express AdipoR1 and AdipoR2.
Alizarin Red S staining revealed that Adiponectin in-
creases mineralized nodule formation and quantitative
AP activity in a dose-dependent manner. Adiponectin
up-regulates the mRNA levels of AP, BSP, OCN as well
as OPG. Adiponectin also increases the migration and
proliferation of OCCM-30 cells. Moreover, Adiponectin
induces a transient activation of JNK, P38, ERK1/2 and
promotes the phosphorylation of STAT1 and STATS3.
The activation of Adiponectin-mediated migrationand
proliferation was attenuated after pharmacological in-
hibition of P38, ERK1/2 and JNK in different degrees.

Adiponectin promotes in-vitro OCCM-30 cell migra-
tion, proliferation as well as cementogenesis. One of
the underlying mechanisms is the activation of MAPK
signaling pathway. Adiponectin may play a vital role
on cementoblasts, suggesting a potential novel role in
the orthodontic treatment.

Development of a universal two-step pre-targeting
approach for precise detection and treatment of
ovarian cancer
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Ovarian cancer is the eighth most common cause
of cancer death in women worldwide. This cancer is
mostly diagnosed at advanced stage and shows a
high mortality due to limited screening strategies.
Antibody-drug conjugates (ADCs) are a novel anti-tu-
mor therapy, which combines specificity of mono-
clonal antibody and chemotherapy. Unfortunately,
the generation of current ADCs are relying on using
random conjugation methods. These methods gen-
erate heterogeneous products, resulting in inconsis-
tent pharmacokinetic, efficacy and safety profiles.
Furthermore, ADCs are associated with prolonged
circulation, slow clearance and Meinhold-Heer-
lein poor tissue penetration.

To overcome these limitations, we are trying to es-
tablish a two-step pre-targeting approach, taking
the advantages of enzymatic site-specific conjuga-
tion strategy based on the SNAP-tag technology and
specific binding ability of coiled coils. Here, a single
chain antibody (scFv) will be fused genetically with
coiled coil (ZipPLUS), while toxic agent Monometh-
yl auristatin E (MMAE) will be conjugated to another
coiled coil (ZipMINUS) through SNAP-tag technology,
which is able to bind ZipPLUS specifically.

The targeting activity of the pre-targeting complex
will be confirmed in vitro using flow cytometry and flu-
orescence microscopy by conjugated ZipMINUS with
fluorescence dye instead of MMAE.

To determine the therapeutic properties of the
pre-targeting complex, the scFv-ZipPLUS will be ap-
plied to ovarian cancer cells followed by applying Zip-
MINUS-SNAP-MMAE. The cell viability and induction
of programed cell apoptosis cells will be determine us-
ing XTT cell viability assay and caspase assay.
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Cats are known to be affected by hippocampal scle-
rosis (HS), potentially causing antiepileptic drug (AED)
resistance. This can occur as a consequence of long-
standing seizure activity secondary to trauma, inflam-
matory or idiopathic diseases or even be primary. In
humans, temporal lobe resection is a standardized
therapy in patients with refractory temporal lobe ep-
ilepsy and HS is a frequent finding.

Diagnosis of HS relies mostly on reduced pyramidal
cell density at hippocampal specimen, which may dif-
fer throughout the hippocampal axis, also in healthy
cats. For this reason, normal reference values on cel-
lular density and cytoarchitecture for the different
parts of the feline hippocampus are needed to estab-
lish standardized examination and diagnosis of feline
HS. In Veterinary Medicine such data are still missing,
therefore the purpose of this study is to evaluate feline
hippocampal pyramidal layer cellular density and cy-
toarchitecture at different levels.

Twenty cats, presented in the Small Animal Clinic-JLU
in Giessen, were enrolled. The cats were euthanized
for reasons unrelated to the study. Cadavers were el-
igible if they were free from intracranial clinical signs
ante-mortem. From formalin fixed brains three trans-
verse sections (dorsal, middle and ventral part) of each
left hippocampus were obtained. From each specimen
histological (Haematoxylin-eosin and Niss| staining)
and immunofluorescence studies with antibodies
against NeuN to detect neurons combined with GFAP
for glial cells were performed and cells evaluated. Sta-
tistical comparison of the cell populations in the three
transverse sections, distinguishing CA1, CA2, CA3,
CAy areas and dentate gyrus, will be performed. Hu-
man standard recommendations for the diagnosis of
HS were observed during the assessment. Studies are
ongoing and final results are not available.

As surgical treatment for epileptic cats with AED re-
sistance may become as in humans a therapy option
in the future, this study will help in the standardized
examination of hippocampal specimen for HS.
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