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Welcome 

 

Dear young scientists and colleagues, 

in the name of the Friedrich-Loeffler Institute it is our great pleasure to welcome you to this 

year´s Junior Scientist Symposium in Jena. 

Under the main topic "Solutions for future - Upcoming challenges for animal and human 

health", we are proud to announce our Keynote Speakers giving you the convenience for 

multidisciplinary knowledge exchanges and stimulating discussions. In addition, doctoral 

students of all locations of the FLI present their own research and discuss current issues in 

applied sciences and animal health. 

Next to the Keynote Lectures, the symposium is structured in small talks given by PhD 

students in the respective session and a poster session on Friday morning.  At the end of 

each session, there will be short breaks in which coffee, soft drinks and different cakes will 

be served in a pleasant atmosphere. 

We hope everybody will find the way to our institute, as there are many construction sites 

in its nearer location. The map, which can be found at the end of this abstract book, will 

help you to find the best way to our institute by bus, indicates the location for our social 

event on Wednesday and the meeting place for the guided tour on Thursday. Furthermore, 

you should know that a new facility is being built on our institute premises and that the 

respective construction sites may not be entered. Please only use the routes indicated on 

the map.  

 

We look forward to an interesting debate and wish you a successful symposium! 

 

Your organization team, 

Steffi, Sara, Mareike, Tariq and Philipp 

  



 

General information 

 

Venue:  
 
Conference room, Friedrich Loeffler-Institut, Jena, Naumburger Str. 96a, 07743 
Jena  

 
 
 
 
Oral presentations:  
 
10 min presentations + 5 min discussion  

 
 
Poster presentations:  
 
One and a half hour poster session on Friday, 27th of September  
(The poster numbers can be found on the corresponding abstract page.)  

 
 
 
 
Social events:  
 
Wednesday, 25th of September  
20:00 Get together at “Café Wagner” (Jena, Wagnergasse 26)  
Special Guest: Prof. Mettenleiter 
 

Thursday, 26th of September  
17:30 - 19:00 Barbecue (FLI campus) 
20:00 – 21:30 Guided Tour – City Center  
Guided Tour: meeting point in front of Tourist-Information (Jena, Markt 16)  
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Program 
 

 

Wednesday, September 25th, 2019 

 

from 13:00 Arrival and Registration 

14:00 - 15:00  Welcome and Opening 

Prof. Dr. Christian Menge 

Opening Lecture 

Prof. Dr. Dr. h.c. Thomas C. Mettenleiter 

Break 

15:30 - 16:30 Information event : “FLI graduate school” 

Dr. Bianca M. Bußmann 

16:30 - 17:15  Keynote Lecture 

“Challenges in prevention and eradication of infection“ 

Dr. Oliwia Makarewicz  

(Institut für Infektionsmedizin und Krankenhaushygiene, Jena) 

17:15 - 18:00  Guided tour on FLI campus,  

informations about planned building work 

Prof. Dr. Christian Menge 

 

Social Event 

from 20:00  Get together at “Café Wagner” (City Center) 

Special Guest: Prof. Mettenleiter 
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Thursday, September 26th, 2019 

 

09:00 - 10:00  Keynote Lecture 

“Acceptance of scientific advancement” 

Dr. Christiane Hohensee 

(Menschen für Tierrechte –  

Bundesverband der Tierversuchsgegner e.V., Erkrath) 

Break  

10:15 - 10:45  Oral presentations: Animal Welfare 

 

Welfare through physical enrichment in captive red foxes 

(Vulpes vulpes) in the context of an oral rabies vaccine study 

Verena Schöler, ITT 

 

Trade-offs between pig welfare, economy of production and 

farmer wellbeing 

Juliane Helmerichs, ITT 

 

Break  

11:00 - 12:00  Oral presentations: Molecular Genetics 

 

Evolution of antibiotic resistance of coagulase-negative 

staphylococci isolated from healthy turkeys in Egypt: First report 

of linezolid resistance 

Amira A. Moawad, IBIZ 

 

Tacaribe virus induces classical intrinsic apoptosis by activating 

BH3-only proteins 

Julia Holzerland, Junior Research Group Arenavirus Biology 
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Development of a Replicon System for Rabbit Hepatitis E Virus, 

Filip Cierniak, INNT 

 

The knockout of the HMG domain of the porcine SRY gene by 

CRISPR/Cas RNP microinjection causes sex reversal in gene-edited 

pigs 

Stefanie Kurtz, ING 

 

Lunch break  

13:00 -13:45  Keynote Lecture 

“Scientific and ethical challenges in animal experimentations” 

S. Carlstedt, M.Sc. 

(Junior Research Group Mosig INSPIRE, Jena) 

13:45 - 14:30  Oral presentations: Diagnostics 

 

An animal model for herpes simplex virus induced encephalitis 

Julia Sehl, IMVZ 

 

Coxiella burnetii escapes cellular self-defense of infected NK 

cells 

Svea Matthiesen, IfI 

 

Rabies Virus Cell Tropism in 3D – Comparison of Attenuated, Lab 

and Field Strains 

Madlin Potratz, IMVZ 

 

Break  
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15:00 - 15:45  Oral presentations: Epidemics 

 

Update of bovine brucellosis at livestock farms in Punjab, 

Pakistan 

Tariq Jamil, IBIZ 

 

Hunting for Answers: A Participatory Approach on African Swine 

Fever in the Baltic States 

Nico Urner, IfE 

 

Vector Competence of field-collected and laboratory reared 

floodwater mosquitoes for West Nile virus Lineages 1 and 2 

Elisabeth Wöhnke, IMED 

 

15:45 - 16:30  Keynote Lecture 

„Changes in the climate – new challenges in health“ 

Prof. Dr. Martin Pfeffer 

(Institut für Tierhygiene und Öffentliches Veterinärwesen, 

Leipzig) 

Break  

16:45 - 17:30  Oral presentations: Other Topics 

 

Impact of phytogenic substances on ammonia reduction and 

nitrogen utilization in monogastric animals 

Elisabeth Hahn, ITE 

 

Kinetics of local and systemic immune cell responses in whirling 

disease infection and resistance in rainbow trout 

Ruth Montero, IfI 

 

Development and application of a core genome-based multilocus 

sequence typing system for C. perfringens 

Mostafa Y. Abdel-Glil, IBIZ 
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Social Events 

 

until 19:00  

 

Barbecue (FLI campus) 

20:00 - 21:30  Guided tour - City Center 

Tourist Information Jena 

 

 

 

Friday, September 27th, 2019 

 

09:00 - 10:30  Poster Session 

10:30 - 11:30  Keynote Lecture 

„Challenges in healthcare system – solutions for diagnostic“ 

Dr. Konrad Sachse 

(Friedrich-Schiller-Universität Jena) 

 

11:30 - 12:00  Election of doctoral representatives, 

Poster Award and Farewell 

Organisation Team, Prof. Dr. Christian Menge 

 

 



 

Keynote Lectures and Oral Presentations 
 

Keynote Lectures 

and 

Oral Presentations 



Keynote Lecture, September 25th, 2019 
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Keynote Lecture 

“Challenges in prevention and eradication of infection“ 

Dr. O. Makarewicz 

 

Regardless of whether it is a community acquired or nosocomial infection, bacteria 

are the main cause of infection diseases. Within these, only a few species are a 

serious threat to health care; be it because of their intrinsic resistance to 

antimicrobials, or because effective antibiotics become exhausted and novel drugs 

are pending, or because they form particularly recalcitrant and difficult to treat 

biofilms. During the 80's/90's methicillin-resistant S. aureus were particularly feared; 

during the last two decades, however, Gram-negative bacteria have been 

particularly 'upgraded' and are currently a major clinical problem due to resistance 

against the latest generations of cepholosporines and carbapenems. In view of the 

demographic change and the increasing number of artificial materials implanted or 

used in the human body, Gram-positives such as S. aureus and enterococci should 

not be neglected. Especially these pathogens are associated with biofilm-caused and 

chronic infections. This lecture will discuss some key aspects of the current situation, 

particularly in connection with nosocomial infections, and present some new 

approaches to rebalancing in favour of patient care.  

 

 

 

 

Contact: 

 

Dr. rer. nat. Oliwia Makarewicz 

 

Leiterin des Forschungslabors Klinische Infektiologie 

 

Institut für Infektionsmedizin und Krankenhaushygiene 

Am Klinikum 1 

07747 Jena 

 

Oliwia.makarewicz@med.uni-jena.de 

 

mailto:Oliwia.makarewicz@med.uni-jena.de
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Keynote Lecture 

“Acceptance of scientific advancement” 

Dr. Christiane Hohensee 

 

Research without Animal Experiments: Where do we stand and where do we 

want to go? 

 

In the Directive 2010/63/EU 2010, the European member states have agreed on the 

ultimate goal of ending animal testing long term as soon as procedures are available. 

Since then, scientific developments of organoids, chip technologies or in-silico 

methods to replace animal experiments have progressed further. Both the 

Netherlands and the American Environmental Protection Agency are now convinced 

that they can work towards a concrete phase-out date. What is the situation? What 

has already been replaced by new non-animal testing methods in toxicology? What is 

new in the field of drug development? The lecture will give an insight into the field. 

 

 

 

 

Contact: 

 

Dr. Christiane Hohensee 

 

Fachreferentin für tierversuchsfreie Methoden und  

Leiterin von InVitro+Jobs - das Portal für die tierversuchsfreie Forschung 

hohensee@tierrechte.de 

 

 

Menschen für Tierrechte - Bundesverband der Tierversuchsgegner e.V. 

Bundesgeschäftsstelle: Mühlenstr. 7a 

40699 Erkrath 

info@tierrechte.de 

mailto:hohensee@tierrechte.de
mailto:info@tierrechte.de
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Welfare through physical enrichment in captive red foxes 

(Vulpes vulpes) in the context of an oral rabies vaccine study 
 

Verena Schöler1, Conrad M. Freuling2, Thomas Müller2, Ute Radespiel3, Nicole Kemper4, 

E. Tobias Krause1 

1 Institute of Animal Welfare and Animal Husbandry, Friedrich-Loeffler-Institut, 29223 Celle, Germany 

2 Institute of Molecular Virology and Cell Biology, Friedrich-Loeffler-Institut, 17493 Greifswald - Insel Riems 

3 Institute of Zoology, University of Veterinary Medicine Hannover, Foundation, 30559 Hannover, Germany 

4 Institute for Animal Hygiene, Animal Welfare and Farm Animal Behaviour, University of Veterinary Medicine 

Hannover, Foundation, 30173 Hannover, Germany 

 

 

 

Whenever testing oral rabies vaccines prior to licensure, foxes need to be housed under 

standardized experimental laboratory settings with a high biosecurity level for a long time-

period. Little is known about the influences of such housing on fox behaviour and welfare. 

The aim of this study was to improve the welfare of single housed captive foxes. We provided 

physical enrichment to the foxes and tested their response. Two different items were 

provided sequentially and their short- to mid-term effects on the behavioural patterns were 

assessed. Data was collected from automated motion detectors and video recordings for 

several days for each individual. In general, physical enrichment increased the non-

stereotypic activity of foxes for around one day, which may be an indicator for increased 

welfare. However, the increase of activity was specific for each item. After few days, 

animals seemed to habituate to the items. These results demonstrate potential positive 

effects of physical enrichments on activity patterns and indicate their potential for the 

improvement of animal welfare in foxes under experimental conditions. However, durations 

of such effects are temporally limited and efficient physical enrichment may therefore 

require the periodic introduction of novel stimuli to re-increase interest and maintain 

elevated activity levels. 

 

 

 

Contact: 

Verena Schöler 

verena.schoeler@fli.de 

  

mailto:verena.schoeler@fli.de
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Trade-offs between pig welfare, economy of production and farmer 

wellbeing 

 

Juliane Helmerichs1, Stefan Hörtenhuber3, Antonia Katharina Ruckli2, Sabine Dippel1 

1 Friedrich-Loeffler-Institut, Dörnbergstr. 25/27, 29223 Celle, Germany 

2 University of Natural Resources and Life Sciences (BOKU), Vienna, 1180 Wien, Austria 

3 FiBL Deutschland e.V., Kasseler Str. 1a, PF 90 01 63, 60486 Frankfurt am Main, DE 

 

 

 

 

Public demand for more sustainable pig production systems with high animal welfare 

standards is increasing. Thus, farmers face the challenge to improve pig welfare while at 

the same time generate an adequate income and have satisfying working conditions. This 

contribution gives an overview of tools for assessing pig welfare, economic sustainability and 

farmer wellbeing. We illustrate differences and agreements between methods and show 

results obtained, based on a review of scientific and generic publications in English.  

While there are some tools for assessing pig welfare only (Welfare Quality®), others combine 

pig welfare and environmental sustainability (ProPig), environmental, economic and social 

sustainability (SAFA,), or economic sustainability and farmer wellbeing (RISE). However, 

there are no tools yet that combine the three areas pig welfare, economic sustainability and 

farmer wellbeing.  

Several studies show strong relations between economy, farmer wellbeing and pig welfare. 

Higher pig welfare correlates with higher production costs (e.g. Spoolder et al., 2011). 

Farmers are more satisfied with their job, if they have more autonomy in their work (e.g. 

Coughenour and Swanson, 1992).  

More data from different production systems are needed to better understand the 

relationships and support farmer decision making as well as sustainability improvement 

policies.  

 

 

 

Contact: 

Juliane Helmerichs 

juliane.helmerichs@fli.de 

 

mailto:juliane.helmerichs@fli.de
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Evolution of antibiotic resistance of coagulase-negative 

staphylococci isolated from healthy turkeys in Egypt: First report of 

linezolid resistance 
 

Amira A. Moawad1, Helmut Hotzel1, Hosny El-Adawy1, Heinrich Neubauer1, Hafez M. Hafez2 

1 Friedrich-Loeffler-Institut, Institute of Bacterial Infections and Zoonoses, Naumburger Str. 96a, 07743 Jena, 

Germany 

2 Institute for Poultry Diseases, Free University Berlin, Königsweg 63, 14163 Berlin, Germany 

 

 

 

Coagulase-negative Staphylococcus (CoNS) species were considered as non-pathogenic 

organisms for a long time in humans and animals. Recently, they are gaining much attention 

as causative agents of serious nosocomial infections in humans. This study aimed to 

determine the prevalence, magnitude of phenotypic antimicrobial resistance and 

determination of resistance-associated genes among CoNS isolated from turkey farms in 

northern Egypt. 

Two hundred and fifty cloacal swabs were collected from apparently healthy turkeys reared 

in Egypt. The collected samples were microbiologically investigated and the antibiotic 

susceptibility was tested. 

Thirty-nine CoNS were identified. All isolates were phenotypically resistant to 

trimethoprim/sulphamethoxazole, penicillin, ceftazidime and fusidic acid. The resistance 

rates to streptomycin and erythromycin were 97.4%, moxifloxacin and chloramphenicol 

94.9%, oxacillin, tigecycline and daptomycin 92.3% and to fosfomycin and tetracycline 89.7%. 

Thirty-four isolates were resistant to linezolid (87.2%). Low resistance rates (30.8%) were 

detected for imipenem and vancomycin. 

The erm(C) gene was identified in all phenotypically resistant isolates to erythromycin 

whereas two phenotypic resistant isolates possessed three resistance conferring genes 

erm(A), erm(B) and erm(C). The cfr and optrA genes were detected in 11 (32.4%) and 12 

(35.3%) of 34 linezolid-resistant isolates. The mecA, aac-aphD and blaZ genes were identified 

in 22.2%, 39.4%, and 2.6% of phenotypically resistant isolates to oxacillin, gentamicin and 

penicillin, respectively. Two different species of CoNS with variable phenotypic and 

genotypic resistance profiles were isolated from an individual bird. 

These findings highlight the potential risk of the increased prevalence of antibiotic-resistant 

CoNS in healthy turkeys in Egypt. 

 

 

Contact: 

Amira A. Moawad 

amira.moawad@fli.de  

mailto:amira.moawad@fli.de
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Tacaribe virus induces classical intrinsic apoptosis by activating 

BH3-only proteins  

 

Julia Holzerland1, Logan Banadyga2, Allison Groseth1 

1 Junior Research Group Arenavirus Biology, Friedrich-Loeffler-Institut, Greifswald - Isle of Riems, Germany 

2 National Microbiology Laboratory, Public Health Agency of Canada, Winnipeg, MB, Canada 

 

 

 

Arenavirus pathogenicity differs dramatically between virus species: for instance, Junín virus 

(JUNV) causes hemorrhagic fever, while the closely related Tacaribe virus (TCRV) is avirulent 

in humans. Little is known about host cell mechanisms involved in the response to infection, 

or how they contribute to virulence; however, TCRV has been shown to strongly induce 

apoptosis in infected cells, whereas JUNV does not. In order to reveal which signaling 

pathways are responsible for TCRV-induced apoptosis, a variety of methods (Western Blot, 

RT-qPCR, flow cytometry, immunofluorescence, RNA interference & CRISPR/Cas9) were used 

to investigate activation of established apoptotic pathways. We observed a number of 

canonical features, including mitochondrial disorganization, Cyt c release, PS flipping and 

caspase activation, confirming involvement of the intrinsic apoptotic pathway. Further, our 

investigations identified the relevance of apoptosis regulators, such as p53 and PML for 

initiating apoptotic signaling, as well as the involvement of pro-apoptotic BH3-only proteins. 

Overall, our data leads us to a model where an infection with TCRV, activates the 

transcription factor p53, and thereby the pro-apoptotic factors Puma and Noxa, but also 

phosphorylates and inactivates Bad, suggesting a pro-/anti-apoptotic balance controlled by 

these factors, but which ultimately favors cell death.  

 

 

 

Contact: 

Julia Holzerland 

julia.holzerland@fli.de 

  

mailto:julia.holzerland@fli.de
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Development of a Replicon System for Rabbit Hepatitis E Virus 

 

Filip Cierniak, Rainer G. Ulrich, Martin H. Groschup and Martin Eiden 

Institute of Novel and Emerging Infectious Diseases, Greifswald - Insel Riems 

 

 

 

Hepatitis E virus (HEV) has been detected in humans and different animals throughout the 

world. Main animal reservoirs for zoonotic genotypes are pig, wild boar, and rabbits. Infected 

rabbits exhibit similar disease characteristics as humans, including chronic infections and 

fatal outcomes during pregnancy. Many molecular mechanisms of HEV replication and 

pathogenicity remain unknown due to the lack of an efficient cell culture system. At present, 

all established cell culture systems are restricted to specific combinations of virus strains 

and cell line clones. We are working on a replication model for hepatitis E virus by using full-

length genomes and subgenomic replicons based on rabbit HEV. Most rabbit-derived HEV 

sequences segregate into a distinct phylogenetic cluster within genotype 3 and contain a 

characteristic insertion in open reading frame 1 (ORF1). Since insertions in ORF1 can improve 

the replication of HEV in cell culture, we regard rabbit HEV as a suitable candidate for an in 

vitro model. The replicon system will be established to screen for susceptible cell lines and 

to assess the influence of insertions and deletions on replication and infectivity of the virus. 

Finally, the resulting viral particles will be analyzed for their infectivity in animal models 

(rabbit, pig). 

 

 

 

Contact: 

Filip Cierniak 

filip.cierniak@fli.de 

  

mailto:filip.cierniak@fli.de
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The knockout of the HMG domain of the porcine SRY gene by 

CRISPR/Cas RNP microinjection causes sex reversal in gene-edited 

pigs 

 

Stefanie Kurtz1, Antje Frenzel1, Andrea Lucas-Hahn1, Petra Hassel1, Roswitha Becker1, 

Maren Ziegler1, Monika Nowak-Imialek1, Brigitte Schlegelberger2, Gudrun Göhring2, 

Heiner Niemann1, Björn Petersen1 

1 Institute of Farm Animal Genetics, Friedrich-Loeffler-Institut, Mariensee, Neustadt am Rübenberge,  

 Germany 

2 Institute of Human Genetics, Hannover Medical School, Hannover, Germany 

 

 

 

The sex-determining region on Y chromosome (SRY) is presumed as a main genetic switch of 

male sex development. Mutations within the SRY gene are associated with a male-to-female 

sex reversal syndrome in humans and other mammalian species such as mice and rabbits. 

However, the underlying mechanisms causing these syndromes are often not definitely 

known. To understand the genetic pathway of SRY, the investigation and analysis of 

morphological changes are essential. For the first time, we successfully generated a 

knockout of the SRY gene in pigs using microinjection of two Clustered regularly interspaced 

short palindromic repeats (CRISPR) – associated protein - 9 nuclease (Cas9) ribonucleoprotein 

(RNP) complexes targeting the centrally located high mobility group” domain (HMG) of the 

SRY gene. Mutations within the porcine HMG domain resulted in the development of 

complete external and internal female genitalia in genetically male piglets. Uteri and 

oviducts displayed equal morphology compared to female wildtype controls, only the ovaries 

showed smaller size in sex reversal piglets. In summary, this study demonstrates for the first 

time the main role of the HMG box of the SRY gene triggering the male sex determination in 

pigs.  

 

 

 

Contact: 

Stefanie Kurtz 

stefanie.kurtz@fli.de 

 

mailto:stefanie.kurtz@fli.de
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Keynote Lecture 

“Scientific and ethical challenges in animal experimentations” 

Swen Carlstedt, M.Sc. 

 

Emulating the Gut-Liver Axis - Organ-on-chip as Translational Tool in Sepsis 

Research 

 

Sepsis is a life-threatening disease, associated with a severe infection and organ 

dysfunction causing mortality of more than 50%. So far, no effective specific anti-

sepsis treatments are available, and management of sepsis patients relies mainly on 

early recognition allowing correct therapeutic measures. During disease progression, 

a disruption of epithelial and endothelial barrier function is a typical pathological 

change. In particular, the gut represents a major site of the microbiome – host 

interaction that requires tight regulation of immune tolerance to commensals versus 

acute immune response to pathogens. Deregulation of these processes i.e. due to 

dysbiosis could result in gut barrier breakdown and dissemination of bacteria and 

fungi into the circulation.  

Two major mechanisms have to be considered to be responsible for barrier 

breakdown: Signals generated by the deregulated and overreacting immune system, 

as well as signals or activities from pathogenic bacteria and fungi directly interacting 

with epithelial or endothelial cells are assumed to contribute to gut barrier 

breakdown. As a result, microbial translocation causes systemic inflammation and 

leads to the development of acute sepsis with the liver among the first organs 

affected. To investigate the underlying molecular and cellular mechanisms of an 

inflammation-associated organ dysfunction we developed a human gut-liver axis 

based on a microfluidically perfused organ-on-chip platform. The in vitro gut-liver 

axis comprises tissue resident as well as circulating immune cells emulating essential 

components of the human immune system. Biochip-integrated sensors allow an 

instant monitoring of oxygen saturation and integrity of endothelial and epithelial 

layers by TEER measurement under continuous perfusion. Current work focusses on 

the integration of bacterial and fungal microorganisms into the gut-liver model to 

emulate human microbiome-host interaction under homeostatic conditions. Further, 

acute and chronic infection models are established to allow investigation of 

molecular and cellular processes related to sepsis-associated multi-organ failure in 

vitro.  

The multi-organ platform closely resembles microphysiological conditions of the 

human gut-liver-axis and holds the potential as powerful tool for translational clinical 

research and alternative to animal experimentation. 
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Contact: 

 

Swen Carlstedt, M.Sc. 

 

Integriertes Forschungs- und Behandlungszentrum (IFB) 

Sepsis und Sepsisfolgen / Institut für Biochemie II 

Universitätsklinikum Jena 

Am Klinikum 1 

07747 Jena 

 

Swen.Hartfiel@med.uni-jena.de 
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An animal model for herpes simplex virus induced encephalitis? 
 

Julia Sehl1,2, Julia E. Hölper1, Jens P. Teifke2, Barbara G. Klupp1, Thomas C. Mettenleiter1 

1 Institute of Molecular Virology and Cell Biology, Friedrich-Loeffler-Institut, Greifswald-Insel Riems, Germany 

2 Department of Experimental Animal Facilities and Biorisk Management, Friedrich-Loeffler-Institut, Greifswald-

Insel Riems, Germany 

 

 

 

Alphaherpesviruses as Herpes simplex virus 1 (HSV-1) and Pseudorabies virus (PrV) have the 

ability to invade and spread in the central nervous system (CNS). HSV-1 usually has only mild 

effects but life-threatening encephalitis can occur, especially in newborns. PrV-infected 

animals however, besides its natural host, the pig, succumb to death within a very short 

time. The molecular details of neurotropism and neuropathology are still largely unclear. To 

study this in more depth, we use PrV-infected mice as model. Wildtype PrV-infected animals 

die within 50 to 60 hpi (hours post infection) but without extensive spread or any detectable 

inflammatory response in the brain. However, after intranasal inoculation with a PrV mutant 

lacking the tegument protein pUL21 and the serine/threonine kinase pUS3 (ΔUL21/US3) or 

expressing an inactive kinase (ΔUL21/US3Δkin), nearly all infected mice survived, while the 

single deletion mutants were only slightly attenuated, indicating that pUL21 and pUS3 may 

function synergistically in a yet unknown manner. In contrast to wildtype or single deletion 

mutant infected animals, widespread neuroinvasion and meningoencephalitis were evident 

in ∆UL21/US3kin-infected mice. Analogies to HSV-1 induced encephalitis in humans were 

evident, thus, potentially serving as a suitable and valuable model to understand 

pathogenesis in humans.  

 

 

 

Contact: 

Julia Sehl  

julia.sehl@fli.de 

  

mailto:julia.sehl@fli.de
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Coxiella burnetii escapes cellular self-defense of infected NK cells 

 

Svea Matthiesen1, Kati Franzke2, Rico Jahnke1 and Michael R. Knittler1 

1 Institute of Immunology, Friedrich-Loeffler-Institut, Federal Research Institute of Animal Health, Greifswald - 

Isle of Riems, Germany  

2 Institute of Infectology, Friedrich-Loeffler-Institut, Federal Research Institute of Animal Health, D-17493, 

Greifswald, Isle of Riems, Germany. 

 

 

 

Natural killer (NK) cells are critically involved in the early response against various 

intracellular pathogens. NK cell-mediated Interferon-γ (IFN-γ) secretion essentially 

contributes to the protective immunity against Coxiella (C.) burnetii. In our former work, 

we could demonstrate for the first time that bacteria-infected NK cells functionally mature, 

induce cellular immunity and protect themselves via bacterial killing in secreted granules. 

In our present study, we found that also coxiella-infected NK cells avoid growth and 

development of the intracellular pathogen. Moreover, infected NK cells display maturation 

as well as IFN-γ secretion and release of coxiella-containing lytic granules. Most surprisingly 

and in contrast to other investigated bacterial pathogens, coxiella released by NK cell-

degranulation largely retains its integrity and infectivity. Thus, it seems that coxiella has 

the ability to escape the newly discovered cellular self-defense mechanisms of infected NK 

cells. This provides new insights into the early steps of host-pathogen interaction, bacterial 

spreading and the initial immune response during C. burnetii infections. 

 

 

 

Contact: 

Svea Matthiesen 

Svea.Matthiesen@fli.de 

  

mailto:Svea.Matthiesen@fli.de


Oral presentations: Diagnostics 

24 

Rabies Virus Cell Tropism in 3D – Comparison of Attenuated, Lab and 

Field Strains 

 

Madlin Potratz, Luca Zaeck, Stefan Finke 

Friedrich-Loeffler-Institut, Greifswald-Isle of Riems 

 

 

 

Rabies virus (RABV) is a highly neurotropic virus that spreads through the peripheral and 

central nervous system (CNS) via trans-synaptic spread by budding and entry at synaptic 

membranes.  

Restriction of RABV cell tropism to brain neurons may be determined through highly 

regulated release of RABV virions at synaptic membranes and strong innate immune 

responses by infected astrocytes, which may lead to abortive infections. Indeed, the latter 

has been demonstrated for lab adapted RABV strains. However, the potential of highly 

virulent field RABVs to infect non-neuronal cells in vivo and its contribution to virulence is 

unclear. 

Here, using 3D immunofluorescence imaging of solvent-cleared brain tissue slices, we 

compared the cell tropism of attenuated  SAD L16, lab-adapted CVS-11 and two field RABV 

derived from Dog and Fox. Independent of the degree of lab adaptation, all viruses mainly 

infected neurons. However, field RABV infections also led to strong virus protein expression 

in non-neuronal astrocytes. In contrast, astrocyte infection was not detectable for lab-

adapted RABVs. This supports a model in which efficient replication of field RABV in 

astrocytes represents a backup immune evasion mechanism that may prevent local antiviral 

responses in a situation where virus release in not entirely restricted to synaptic membranes. 
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Update of bovine brucellosis at livestock farms in Punjab, Pakistan  
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Brucellosis is a bacterial zoonosis caused by Brucella (B.). It is transmitted either by direct 

contact or through ingestion of contaminated milk. Diagnosis relies mainly on serology. 

Eradication programs rely on test and slaughter policy. It is an endemic problem in Pakistan. 

A total of 828 sera (409 buffalo+419 cattle) were collected from different government 

livestock farms and experimental stations. Sera were screened by indirect-Enzyme Linked 

Immunosorbent Assay (iELISA) via ID Screen® Brucellosis Serum Indirect Multi-species (ID. 

Vet, France) for detection of anti-S-LPS (B. abortus, B. melitensis and B. suis). Positive sera 

were subjected to DNA extraction and molecular identification by real-time PCR using cyber 

green method. A total of 3.26% (27/828) were found positive by iELISA. Whereas by real-

time PCR 9/27 were found positive for B. abortus. Our study has presented an update of 

brucellosis at government livestock farms. Isolation and identification of the etiology is 

necessary for further knowledge. Vaccination at early age could be a preventive solution. 

Pasteurization of milk is highly recommended. Veterinarians and public health related 

professionals are recommended to adopt preventive measures. Advanced molecular 

investigations are highly recommended to understand molecular epidemiology.  
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Hunting for Answers: A Participatory Approach on African Swine 

Fever in the Baltic Sates 

 

Nico Urner1, Kerli Mõtus2, Māra Užule3, Mārtiņš Seržants3, Carola Sauter-Louis1, 

Christoph Staubach1, Franz Conraths1, Katja Schulz1 
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After the outbreaks of African Swine Fever (ASF) in several European countries, the risk of 

introduction of ASF into the German wild boar population is extremely high.  

Eradication of the disease in the wild boar population is a complex task and hunters play a 

key role in implementing control measures. Therefore, their acceptance and motivation to 

execute these measures is a crucial factor yet to be evaluated. 

Participatory epidemiology yields the opportunity to engage important stakeholders, to 

address their concerns and therefore to design and implement control measures.  

 

Using participatory methods, our study aimed to assess the acceptance of different control 

measures against ASF of Estonian and Latvian hunters. 

In both countries, 10 focus group discussions with 3-6 hunters each were performed during 

June-August 2019. Hunters used proportional piling and smileys as visualisation tools to 

evaluate the acceptability of multiple control measures against ASF and their 

implementation.  

 

The study will help to understand the concerns and motivation of hunters who have 

experienced ASF and the respective control measures for ASF in wild boar. Thus, the results 

can support the design and subsequently hopefully, the successful implementation of control 

measures for ASF in wild boar in Germany. 
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Vector Competence of field-collected and laboratory reared 

floodwater mosquitoes for West Nile virus Lineages 1 and 2 

 

Elisabeth Wöhnke1,4, Cristian Raileanu1, Birke A. Tews2, Cornelia Silaghi1,3, Ana Vasic1 
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West Nile virus (WNv), a zoonotic Flavivirus, recently established an autochthone 

transmission cycle in Germany. Mosquito species like Culex pipiens and Aedes spp. might 

transmit WNv to dead-end hosts (humans, horses). 

This study investigated the vector competence of indigenous mosquito populations (Aedes 

cinereus/Ae. geminus, Cx. pipiens biotype pipiens) from Mecklenburg-Pomerania besides 

colonized Ae. vexans GR for WNv lineage 1 and 2 under spring/autumn (18°C) respectively 

summer (24°C) temperatures in northern Germany. 

Under BSL3-conditions, 7-14 day-old female mosquitoes fed on WNv-spiked blood. Following 

dissection and salivation 14 dpi, dissemination/transmission rates were determined by 

reverse transcriptase qRT-PCR. 

Disseminated WNv lineage 1 at 24 °C was detected in 1/13 (7.7 %) Ae. vexans GR, 1/9 (11.1 

%) Cx. pipiens biotype pipiens and 0/3 Ae. cinereus/Ae. geminus. Dissemination of WNv 

lineage 2 occurred in Ae. vexans  at 18 °C (1/7, 14.3 %), but not at 24 °C (0/9). 

The saliva of 1/9 (11.1 %) Cx. pipiens biotype pipiens contained WNv lineage 1 specific RNA. 

These results for WNv lineage 1 at 24 °C indicate vector competence of Cx. pipiens biotype 

pipiens, but not for Ae. vexans. A statement regarding the vector competence of other 

tested conditions requires further testing. 
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Keynote Lecture 

„Changes in the climate – new challenges in health“ 

Prof. Dr. Martin Pfeffer 

 

 

 

Climate change is severely challenging the health and wellbeing of men and animals 

in many ways with rising temperatures and extreme weather scenarios. Some are 

very obvious like cardiovascular diseases while others take indirect advantage of rise 

in temperature and precipitation. The natural history of arthropods is strongly 

associated with temperature and in particular mosquitoes with all immature life 

stages in water bodies would benefit from increasing precipitation. In my talk I will 

mainly focus on mosquitoes to demonstrate that climate change, as it is anticipated 

to happen today, has a profound impact on mosquito habitats, thus the geographical 

spread of particular mosquito species and in consequence on the occurrence and 

incidence of mosquito-borne infectious diseases. There is so much to learn about the 

complex interactions of biological and abiotic factors in the transmission cycle of 

particular vector-borne diseases, and the overall significance of theses diseases will 

increase with time. Thus it is particularly awarding for your researchers to work in 

this field. 
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Impact of phytogenic substances on ammonia reduction and nitrogen 

utilization in monogastric animals 
 

Hahn E., Kluess J., Billenkamp F., Dänicke S. 

Institute of Animal Nutrition, Federal Research Institute for Animal Health, Friedrich-Loeffler-Institute, 

Braunschweig, Germany 

 

 

 

Recent changes in national and EU regulations require the reduction of greenhouse gas 

emissions such as NH3, CH4, CO2 and H2S. Slurry as one of the by-products of pig production 

is associated with the formation of such emissions, particularly ammonia that is mainly 

produced by microbial degradation of protein in the large intestine of pigs. This project aims 

to investigate the effect of various phytogenic substances (e.g. essential oils) on the 

ammonia producing microbial population in the small and large intestine as well as to 

promote improved nitrogen-utilization in order to reduce ammonia production. In the first 

part of the study phytogenic substances will be tested using an in vitro gas production system 

(ANKOM® RF Gas Production System). Four T-cannulated growing pigs fed a standard diet 

will be used as donors for ileal digesta and faeces as microbial sources. The phytogenic 

substance is blended with a standard diet (=substrate) and incubated with the microbial 

source for 72h allowing for continuous gas kinetic analysis and metabolite analysis (i.e. 

volatile fatty acids, lactate, NH4+) after each run. Based on results obtained in the in vitro 

part, subsequent investigations will be broadened to an in vivo scope.   
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Kinetics of local and systemic immune cell responses in whirling 

disease infection and resistance in rainbow trout 
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Whirling disease is caused by the parasite Myxobolus cerebralis which infects different 

salmonid species, among them wild and farmed Rainbow trouts. Two strains of 

Onchorrynchus mykiss (Rainbow trout) show different responses against M. cerebralis; the 

American Trout Lodge is susceptible to invasion and the German Hofer strain is resistant. 

Nevertheless, how this resistance is conferred has not been yet described. 

 

In this work we aim to elucidate how resistant and susceptible rainbow trouts respond to M. 

cerebralis invasion. For this, fish were infected with spores of M. cerebralis, and the local 

and systemic immune response was analyzed by flow cytometry. Caudal fins, spleen and 

head kidney were sampled and measured in a kinetic manner. 

 

Early T cells responses were observed in all organs analysed in the resistant strain, different 

from the results with the susceptible trout, where no T cell response was locally observed 

in the fins and a late myeloid response was observed 8d post infection; a slightly increase 

was observed in the spleen 

Altogether, the results suggests that the resistance against M. cerebralis infection is driven 

by T cells, providing key information to continue elucidating the mechanisms that underlie 

the variation in resistance to whirling disease infection. 
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Development and application of a core genome-based multilocus 

sequence typing system for C. perfringens 
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Heinrich Neubauer1, Christian Seyboldt1 
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Ostertag-Str. 7-13, Building 35, 14163, Berlin, Germany. 

 

 

 

Whole genome sequencing can provide a comprehensive overview of the genetic information 

of a pathogen and also represents a powerful molecular epidemiological tool for subtyping 

and outbreak investigations. In this study, we describe a cgMLST scheme for the Gram-

positive anaerobic bacterium C. perfringens. A core genome of 1510 genes was initially 

identified in 38 genomes that represent different phylogroups of C. perfringens. We 

evaluated these genes via performing allele typing in a data set of 80 C. perfringens strains. 

As a result, 60 genes were discarded because no allele number was assigned to them in more 

than 5% of the genomes. Thus, the final cgMLST scheme comprises 1450 genes which were 

found typeable in a collection of 160 genomes by an average of 99.5% per each genome. The 

developed cgMLST scheme has superior discriminatory power compared to classical MLSTs. 

We applied the developed cgMLST scheme to analyze 87 C. perfringens genomes from poultry 

with regard to the country of isolation, NetB toxin gene presence and clinical disease.  Based 

on the cgMLST results, we discovered a limited diversity among the suspected necrotic 

enteritis isolates compared to the isolates obtained from healthy birds and meat samples.  
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Keynote Lecture 

„Challenges in healthcare system – solutions for diagnostic“ 

Dr. Konrad Sachse 

 

Antibody titers and vaccination status –  

The way towards molecular multi-parameter serology 

 

Konrad Sachse1, Manja Marz1, Matthias Pletz2, Thomas Schuhmacher3, Ralf Ehricht4,5. 

1 Friedrich-Schiller-Universität Jena, Institut für Bioinformatik 
2 Universitätsklinikum Jena 
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Current challenges to our healthcare system require more efficient laboratory tools 

to identify vaccination gaps and characterize the extent of immunity or susceptibility 

to infection of entire populations. While DNA-based technologies have brought huge 

improvements in rapid and specific diagnosis, the potential of serology is still largely 

underestimated. 

The present research network funded by BMBF is developing a new diagnostic tool 

for rapid and simultaneous determination of antibody titers against the major 

vaccine-preventable diseases. The latter are part of the "STIKO list" (list of 

vaccinations recommended by the Permanent Vaccination Commission - STIKO) and 

include tetanus, diphtheria, pertussis, poliomyelitis, hepatitis B, measles, mumps, 

rubella and chickenpox (varicella zoster virus). This multi-parameter assay is 

microarray based and features recombinant proteins of the respective pathogens and 

synthetic oligopeptides representing immunological determinants (epitopes). For 

this purpose, new bioinformatic tools for in silico identification of diagnostically 

relevant epitopes have been developed. Following extensive validation of the 

microarray-based assay using a reference serum bank, patient sera have been 

examined for their vaccination status regarding the STIKO list. Compared to 

conventional testing, the new assay is faster and more economical, and it provides 

more detailed information on the immune status of individuals. 
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Isolation, genotyping and antimicrobial susceptibility testing of 

Brucella spp. isolated from livestock in Egypt 
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Brucellosis is a highly contagious zoonosis occurring worldwide with economic and public 

health Impacts and endemic in livestock population in Egypt. The present study used 

phenotypic and molecular approaches to delineate the Brucella species and biovars in cattle, 

buffalo, sheep and goat in Egypt. 

In total 29 Brucella isolates were recovered from lymph node, milk and fetal stomach 

contents of infected cattle, buffalo, sheep and goat from different districts in Egypt. The 

isolates were identified by MALDI-TOF assay and confirmed by PCR. The Brucella spp. were 

differentiated using AMOS and Bruce-Ladder PCR into eight B. abortus biovar 1 and 21 B. 

melitensis biovar 3. The antibiotic susceptibility testing using E-Test showed 65.5%, 62.1%, 

17.2% and 3.4% resistance rate to rifampicin, imipenem, erythromycin and streptomycin, 

respectively. All isolates were sensitive to tetracycline, chloramphenicol and ciprofloxacin 

and the resistance-associated genes (tetO, tetM, tetB, tetA, catB and mutation in gyrA) were 

not detected. The mutations in rpoB gene associated with rifampicin resistance were 

detected in all resistant isolates. 

Brucellosis is an endemic disease in Egypt.  Antibiotic resistant profile will provide help in 

choosing appropriate therapy for the treatment and control of the disease.  
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NGS-analysis of the bovine virome  
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Livestock-populations harbor a broad spectrum of viruses, whose role in the pathogenesis of 

human diseases is unclear. The consumption of raw food from bovine origin and the 

appearance of different tumor types in humans have putatively been associated in 

epidemiological studies. Etiologically, the participation of ssDNA-viruses with a circular 

genome are discussed. 

 

The overall objective of the collaborative project BOVILE is to detect the prevalence of 

viruses in general and DNA-viruses in particular in our cattle population and in food from 

bovine origin, the identification of unknown DNA-viruses on the basis of DNA-sequences and 

the clarification of the pathogenesis of the unknown viruses by characterization of viral 

proteins.  

In context of the project, the analysis of the metagenome/virome in serum and milk samples 

of cattle by next-generation sequencing to identify sequences of potentially viral origin will 

be performed at the FLI. Furthermore, after the initial bioinformatic evaluation of the data 

and the identification of unknown viruses the assembly of complete genome sequences for 

more detailed characterization will be attempted.  

 

First results obtained from analyses of existing datasets and from datasets generated in pilot 

studies of the project BOVILE will be presented.  
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Q fever is a disease caused by Coxiella (C.) burnetii, an obligate intracellular zoonotic 

pathogen, which affects humans and animals. In ruminants (e.g. sheep, goat and cattle) the 

infection can lead to abortions, whereas in humans flu-like symptoms and pneumonia (acute) 

and/or endocarditis (chronic) may occur. 

 

C. burnetii isolates are genetically heterogeneous and originally classified into six genomic 

groups. This classification is based on the observed group-specific virulence, identified using 

rodent infection models. The genetic and pathogenic differences may be a result of a 

variable expression of virulence factors. 

 

Our project is part of the Q-GAPS zoonosis network (Q fever GermAn Interdisciplonary 

Program for reSearch) and focuses on isolate-specific differences in pathogenicity and 

virulence. The hypothesis of our work is that the genetic differences of various C. burnetii 

isolates correlates with differential expression of virulence factors. For determining the 

isolate-specific differences, the data from whole genome sequencing, cell culture infection 

models for replication fitness and corresponding proteome analysis will be compared. This 

will be used for the identification of protein markers for virulence determinants and may 

contribute to future development of new diagnostic tests and vaccines. 
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Enterococci are  associated with nosocomial infections worldwide. We investigated the 

occurrence and antimicrobial resistance of enterococci in Egyptian poultry. a total of 117 

cloacal swabs were collected   . Bacterial isolates were  identified by(MALDI-TOF MS). The 

antibiotic susceptibility testing  against 22 antibiotics was performed with the MICRONAUT 

system . The presence of  resistance-associated genes (tetK, tetL, tetM, tetS, tetO, erm(B), 

msrC, aac6-aph2, vanA, vanB, vanC1 and mecA) was investigated using PCR assays.  

 28 Enterococcus faecium, 16 Enterococcus faecalis and 9 Enterococcus gallinarum were 

identified . All Enterococcus faecium and Enterococcus gallinarum isolates were multidrug-

resistant. More than 15% of Enterococcus faecium isolates were resistant to vancomycin. 

Resistance rates to other antibiotics were between 31.8%  and 86.4% . The most frequently 

identified resistance genes were msrC, erm(B), aac6-aph2 and mecA. The vanB gene was 

identified in 2 Enterococcus faecium  , whereas vanC1 was detected in 6 Enterococcus 

faecium and 6 Enterococcus gallinarum isolates. Tetracycline resistance-associated genes  

were found in 25 isolates whereas mecA was detected in nine isolates.  

 The development of resistance of bacteria to antibiotics in poultry.  Our data corroborate 

that prudent use of antibiotics is essential in poultry production and should be applied in all 

countries.  

 

 

 

Contact: 

Wedad Ahmed 

wedad.ahmed@fli.de 

  

mailto:wedad.ahmed@fli.de


Poster Presentations   

Poster 5 

Generation of a pig model carrying the KCNJ5G151R mutation, 

characterization and treatment with mutant KCNJ5 inhibitors 

 

Laura Lenk1,2, Antje Frenzel1, Andrea Lucas-Hahn1, Petra Hassel1, Roswitha Becker1, 

Maren Ziegler1, Ute Scholl2,3, Björn Petersen1 

1 Institute of Farm Animal Genetics, Friedrich-Loeffler-Institut, Hoeltystrasse 10, 31535 Neustadt, Mariensee, 

Germany  

2 Charité – Universitätsmedizin Berlin, corporate member of Freie Universität Berlin, Humboldt-Universität zu 

Berlin, and Berlin Institute of Health, Department of Nephrology and Medical Intensive Care, Augustenburger 

Platz 1, 13353 Berlin, Germany 

3 Berlin Institute of Health (BIH), Anna-Louisa-Karsch-Str. 2, 10178 Berlin, Germany 

 

 

 

Primary aldosteronism (PA), the excessive production of the adrenal steroid hormone 

aldosterone, is considered the most common cause of secondary hypertension. A main cause 

of PA are benign adrenal tumors, so-called aldosterone-producing adenomas (APAs). Two 

heterozygous somatic mutations in the KCNJ5 potassium channel (G151R, L168R) account for 

about 40% of APAs. Germline mutations in the same gene cause a subform of familial 

hyperaldosteronism. The diagnosis of APAs requires a difficult invasive testing procedure 

that is only available at select tertiary care centres; the standard therapy is unilateral 

adrenalectomy. A series of macrolide antibiotics was identified as specific inhibitors of 

mutant, but not WT KCNJ5 channels. Their inhibitory activity is independent of their 

antibiotic activity. Response to such compounds could potentially be used to diagnose APAs 

with KCNJ5 mutations; long-term treatment may lead to tumor shrinkage.  

In this project, we propose to use the CRISPR/Cas9 system to generate a pig model carrying 

the KCNJ5G151R mutation. Mutagenesis of porcine fetal fibroblasts will be performed to use 

them as donor cells for somatic cell nuclear transfer. The characterization of the knock-in 

animals will be followed by short-term and long-term treatment with macrolides to assess 

their diagnostic and therapeutic potential in primary aldosteronism. 
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Bacterial outer membrane vesicles of Aeromonas Salmonicida induce 

a proinflammatory immune response in vitro and in vivo 
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High mortality rates after bacterial infections cause huge annual losses for the aquaculture 

industry.. Here we propose the design of a modular vaccine based on outer membrane 

vesicles (OMV´s) of the bacterial fish pathogen Aeromonas salmonicida (A. salmonicida.). 

The simple preparation, the safety due to their non-replicative nature as well as the 

composition of natural surface exposed membrane antigens in their native confirmation are 

the advantages of such a vaccine design.  

 

In the present project, the innate immune response to OMV´s in comparison to bacterial 

stimulation was characterized using a peritoneal model for rainbow trout (Oncorhynchus 

mykiss). The distribution, recruitment and kinetics of leukocyte populations in peritoneum, 

blood, spleen and head kidney were compared using lineage marker specific monoclonal 

antibodies.  

 

In vivo trials indicate that a first immune response against OMV´s is based rather on myeloid 

cells than lymphocytes as it has been described for stimulation with inactivated A. 

salmonicida. 

 

For further investigation of those differences in the innate immune response, the 

monocyte/macrophage cell line RTS-11 was used to characterize the mRNA profile response 

of phagocytes to OMV´s and A. salmonicida bacterial particles 
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From November 2016 to April 2017, HPAI virus subtype H5N8 infected 117 German poultry 

stocks. 

In 44 % of all notified outbreaks, turkey holdings got affected and contained animals over 6 

weeks of age. 

All farms were located in two administrative districts, which have among the highest density 

of turkey holdings in Germany. 

The aim of this study is a retrospective analysis of potential ways of introduction into turkey 

stables. 

One aim is the investigation of potential climatic factors (e.g. air movement) in the 

transmission between holdings and the individual status of biosecurity during the time of the 

epidemic. 

Four sources build the foundation of our research. 

Firstly, data of all infected turkey holdings, which potentially emitted virus material into 

the environment and data of all turkey fattening holdings. 

Secondly, data of local climate variables like direction and force of wind and UV radiation. 

This information is collected for the time of epidemic and will be completed by data of 

biosecurity checklists, which were collected by official veterinarians in 2017. 

With the help of association models, we will analyse potential relationships between the 

parameters. 

Digitised data are currently processed and prepared for evaluation. 
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Rats are reservoirs for a variety of zoonotic pathogens like cowpox virus, Seoul 

orthohantavirus and Leptospira spp., which can cause serious diseases in humans. 

Additionally, non-zoonotic pathogens such as Rattus norvegicus polyomavirus 1 or rat 

hepacivirus were found in rats.  

In April 2017, a passenger noticed the presence of a rat in an aircraft during flight. After 

landing, the rat was localized, euthanized and dissected. Various tissue samples were taken 

for different pathogen investigations. The animal was identified as a Black rat (Rattus rattus) 

by standard cytochrome b-PCR and sequencing.  

This event was taken as occasion to establish a standard workflow for rodent-borne pathogen 

detection. Open-view methods were conducted, including cultivation and characterization 

of bacteria, high throughput sequencing, electron microscopy, microarray, and multiplex 

serology investigations. The pathogen-specific methods targeted 20 viral and eleven 

bacterial pathogens. 

The cultivation experiments showed the presence of five bacterial and two fungal species. 

A methicillin-sensitive Staphylococcus aureus strain (MSSA-CC45) was detected by specific 

multiplex PCR and high throughput sequencing investigations revealed two picobirnaviruses. 

A few zoonotic and non-zoonotic pathogens were detected but no evidence for other 

pathogens is presumably, as they would have been found with the workflow investigations, 

especially open view methods. 
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Coinfection events represent an issue of global health as primary virus infections often pave 

the way for bacterial superinfections, frequently leading to an exacerbation of disease 

prognosis. For respiratory pathogens, the primary barrier to overcome is the respiratory 

epithelium. It constitutes a complex polarized tissue and comprises basal cells, mucus-

secreting goblet cells, and ciliated cells. The combination of the last two is responsible for 

the upper airway’s self-cleaning mechanism, referred to as mucociliary clearance. 

Commonly used immortalized epithelial cell culture systems for respiratory infections only 

form two-dimensional cell monolayers and are unable to differentiate into the different 

subsets of cells present in the respiratory epithelium. Consequently, these systems 

insufficiently reflect the in vivo situation. However, by culturing primary bronchial epithelial 

cells at the air-liquid interface, it is possible to generate a polarized and fully differentiated 

respiratory epithelium with in vivo-like properties. Here, we employ these well-

differentiated epithelial cell cultures derived from porcine lung tissue to assess bacto-viral 

coinfection of swine influenza virus and pneumonia-causing bacteria. Using high-resolution 

microscopy, we aim to analyze the maintenance of the epithelial barrier function, the cell 

tropism and infection dynamics of the pathogens, as well as both the host-pathogen- and 

the pathogen-pathogen interactions. 
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Hazara orthonairovirus (HAZV), Dugbe orthonairovirus (DUGV) and Nairobi sheep disease 

orthonairovirus (NSDV) belong to the genus Orthonairovirus within the order Bunyavirales. 

These tick-borne viruses are especially of interest because of their close relatedness to 

Crimean-Congo hemorrhagic fever orthonairovirus (CCHFV) which is known to cause fatal 

disease in humans. Whereas CCHFV is a BSL4-agent, work with HAZV is  done under BSL2-

conditions. DUGV and NSDV are BSL3-agents causing mild symptoms in humans. 

Aim of our project is to investigate the pathogenesis of infections by these viruses in 

ruminants. Results will contribute to the better understanding of CCHFV infections in 

ruminants, which do not show clinical signs but play a major role in the infection cycle. In 

order to evaluate the course of infection as well as seroconversion, specific diagnostic tests 

have to be developed. Samples obtained within the animal trials serve as reference material 

to evaluate new diagnostics. 

Different ELISA-systems (e.g. IgM-ELISA, double-antigen-ELISA) based on the nucleoprotein 

and viral surface glycoproteins will be developed as well as neutralization assays like SNT 

and PRNT. In this regard our focus is on discriminating antibody responses following these 

infections. The presence of cross-reactive or even cross-neutralizing antibodies is the major 

part of the study. 
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Zaire Ebolavirus (EBOV) can cause severe infections in humans while Reston Ebolavirus 

(RESTV) does not. We hypothesize that the differential pathogenicity may be determined by 

specific protein-protein interactions (PPI) which differ between highly pathogenic and non-

pathogenic Ebolavirus species.  

In this project, we aim to determine the potential differences of virus-host PPI between 

homologous proteins of the non-pathogenic RESTV and the pathogenic EBOV.  

Affinity purification mass spectrometry (AP-MS) was used as an open view” approach to 

discover PPI in-vitro.  In order to enable a direct comparison of the interactomes in one 

mass-spectrometric experiment, a stable isotope labeling approach (stable isotope labeling 

with amino acids in cell culture, SILAC) was implemented. Cells were transfected with 

plasmids coding for TwinStrep tagged viral bait” proteins VP30, VP35 and VP40 of EBOV or 

RESTV respectively.  After affinity purification the interacting proteins were combined, 

analyzed by LC-MALDI-TOF/TOF mass spectrometry and analyzed for qualitative and 

quantitative differences on basis of the isotope label.  

Results are displayed as interactome maps and host protein functions evaluated by gene 

ontology (GO) term enrichment analysis. Host proteins specifically binding to only one of the 

virus protein homologs or showing strong quantitative differences in binding affinity are 

candidates for further investigations.  
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There is increasing interest in pigs as a donor species for xenotransplantation. Beta-2-

microglobulin (B2M) is pivotal for the expression of class I major histocompatibility complex 

(MHC I) molecules, which are important inducers of tissue rejection in the recipient. 

Moreover, MHC I and the closely related CD1 molecule family are central players in antigen 

presentation and regulation of T cell development. B2M deficiency results in severe 

consequences, but its impact on the porcine immune system is widely unknown. Therefore, 

we investigated leukocyte subpopulations from peripheral blood with a focus on MHC I- and 

CD1-restricted adaptive T cells. In contrast to age-matched controls, B2M knockout pigs 

displayed a prominent leukopenia with a substantial loss of cytotoxic CD8+ T cells in favor 

of CD4+ helper T cells. CD4+/CD8+ memory/effector T cells were not affected. Moreover, 

we detected an increased frequency of gamma/delta T cells, which showed enhanced 

activation over time in knockout animals, evidenced by increased CD8 expression. B2M 

knockout resulted in a complete loss of invariant Natural Killer T cells, but no changes in NK 

cell frequency. Taken together, we characterized the immune phenotype of B2M knockout 

pigs, allowing insights into the immune development in pigs and new approaches for 

xenotransplantation. 
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Bats harbor many highly pathogenic viruses, including Lyssaviruses, often in absence of 

severe clinical disease. The European Bat Lyssavirus (EBLV) was isolated from European bat 

species of the genera Myotis and Eptesicus, which display low mortality and seroconversion 

upon infection.  

Whether global anti-viral resistance or EBLV-specific immunity prevents fatal disease in bats 

remains unclear. This is largely due to impracticability of in vivo studies in Myotis and 

Eptesicus bats as these are included in conservation programs for European species. To 

circumvent these limitations, we investigated anti-Lyssavirus responses using the pteropid 

bat Rousettus aegyptiacus, which is not included in conservation programs.  

Cell lines originating from different tissues of R. aegyptiacus, i.e. nasal epithelium (RaNep), 

olfactory epithelium (RaOlf), nervus olfactorius (RaNol), Bulbus olfactorius (RaBulb) and the 

brain (RaCer), were generated and characterized. The patterns of susceptibility to EBLV 

infection as well as the mRNA profiles of type I (IFNα, IFNβ, IFNε, IFNκ, IFNω) and type III 

(IFNλ1-4) Interferons were defined.  

As most bat species are strictly protected, it is necessary to establish stable systems to study 

essentials in bat immunology in vitro. Thus, our novel cell lines offer unique opportunities 

to advance research focusing on infection immunology in reservoir species.  
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Ghana virus (GhV) is a paramyxovirus within the genus Henipavirus with unknown zoonotic 

potential. It was first identified in a spleen sample of the species Eidolon helvum in Ghana. 

So far, all attempts to isolate the virus from tissue samples or to rescue a recombinant GhV 

were unsuccessful. 

Recently, henipavirus specific antibodies have been detected in fruit bats, pigs, horses and 

humans in a number of Sub-Saharan African countries by serological assays based on Hendra 

virus (HeV) and Nipah virus (NiV) glycoprotein G. These two viruses of high zoonotic potential 

circulate in Australia and South-East Asia.  

We developed a Luminex technology based multiplex immunoassay to detect antibodies 

against the above mentioned henipavirus G proteins, HeV, NiV and GhV G. This assay is based 

on antigen-coated magnetic beads in a fluid system to test against multiple agents in one 

run. Validation of the henipavirus assay is currently being performed on pig samples from 

Sierra Leone. The assay can easily be expanded by adding the antigens of other relevant 

viruses, such as Ebola virus or African Swine Fever Virus (ASFV). This extends the diagnostic 

capability for Ghana Virus and other disease agents in field samples from Cameroon.  
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VSBV-1 has so far been found in five species of two subfamilies of Sciuridae. Affected animals 

were born in captivity and belonged to private and zoological holdings in Europe, primarily 

Germany. Sciurids are suspected to serve as reservoir hosts. In humans, VSBV-1 can lead to 

severe, often fatal meningoencephalitis. Four cases with lethal outcome, one seropositive 

survivor and two possible lethal cases have been reported so far. 

Objective of this cross-sectional study is estimating the VSBV-1-prevalence in captive 

Sciurids in Germany. A registry on Sciurid holdings was established to define the total 

population as basis for sampling. Due to scarce knowledge on species-specific susceptibility, 

the family of Sciuridae was investigated according to the abundance of species in captivity. 

Diagnostics were performed on buccal swabs and fecal samples by RT-qPCR. 

Between 2014 and 2016, 25 VSBV-1-positive squirrels in nine different German holdings were 

identified. Despite continuous sampling, no additional cases were detected thereafter. 

Euthanasia of VSBV-1-positive animals and follow-up-monitoring of affected holdings likely 

contributed to the reduction of the incidence. As no comprehensive sampling of holdings has 

been conducted, single positive animals may have remained undetected. Furthermore, false-

negative results due to possible intermittent excretion of viral RNA cannot be excluded. 
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The zoonotic protozoan parasite Toxoplasma gondii (T. gondii) can be transmitted to humans 

in various ways. One of those is the ingestion of raw or undercooked meat from infected 

animals, containing tissue cysts. This emphasizes the importance of a risk factor analysis for 

the infection with T. gondii in the main livestock species. To ensure safe food and intervene 

in the infectious cycle, the mechanisms by which they undergo an infection with the parasite 

need to be understood. 

For that purpose, we conducted a systematic literature review, expected to result in a meta-

analysis of the putative risk factors identified for the relevant livestock species. This 

systematic review is in parts a continuation and an update of a previously published EFSA 

external scientific report (Opsteegh et al., 2016). The reviewing process is carried out 

following the PRISMA guidelines. 

It is already evident that cats, as the definite hosts of the parasite, have an important role 

in the spread of T. gondii on the farm. But also for other factors, e.g. the control of rodents 

as the intermediate host of the parasite, or the biosecurity measures, there are studies 

showing a potential influence on the seroprevalence in the animals.    
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One aim of the collaborative project KoInfekt is the establishment of the pig as an animal 

model for research into infectious diseases of humans. In this context, the systemic effect 

of a respiratory infection with Influenza A H1N1pdm09 was analyzed. In the present study, 

we analyzed the composition of the faecal microbiome as a proxy for the gut microbiome, 

which has a significant impact on the health status of humans and animals. Here, the focus 

was on bacteria and viruses, but also parasites were analyzed.  

 

On all days all of the trial, infected swine were clinically inapparent and the highest virus 

shedding was observed four days post infection (dpi). Samples for microbiome analyses were 

taken before and 4, 21, and 31 dpi. Shotgun DNA libraries prepared from RNA of these 

samples were sequenced using Ion Torrent-sequencing and the resulting raw data were 

taxonomically classified using the software pipeline RIEMS.  

 

While the virome compositions were nearly unchanged throughout the trial, significant 

changes regarding the bacterial portions of the microbiomes were detected 4 dpi. On d 21 

pi, the microbiomes resumed to the base microbiome. The most marked changes at 4 dpi 

were observed for the Prevotellaceae (increase) and Enterobacteriaceae (decrease). 
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Neutrophils and short-lived cells capable to provide defense against any encountered 

pathogen by producing anti-microbial molecules. Recent findings show that neutrophils cross 

talk with the adaptive immune cells and other phagocytes and modulate the host immune 

response to infections. Interaction of mycobacteria with macrophages has been 

characterized extensively but the role of neutrophils in tuberculosis is not well understood. 

Mycobacterium tuberculosis causes TB in humans and Mycobacterium bovis causes TB in 

cattle and acts as a zoonotic agent for humans. However, the responses of neutrophils from 

distant species to host-adapted mycobacteria have not been established. Our findings so far 

show that human neutrophils after BCG-GFP infection phagocytose more bacteria than the 

bovine neutrophils but if the neutrophils from the two species are fed with latex beads there 

is no significant difference in the phagocytic capacity. In addition, there is significant 

difference in ROS burst by neutrophils from human and bovine after PMA stimulation. We 

are currently comparing neutrophil functions from these two species after virulent Mtb 

H37Rv infection and in future with M. bovis AN5. This crisscross analysis would provide a 

basis to dissect disease mechanisms to PMN biology and may offer understanding of M. bovis 

infection. 
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In recent decades, field beans have been repeatedly considered as an alternative to soybeans 

for chicken feed. However, its anti-nutritive agent vicine is attributed to losses in 

performance and health. This study aims at testing if the hens’ respond to varying contents 

of vicine in terms of bone traits is breed dependent. The experiment comprised laying hens 

of two local breeds and one high-performing line. From 18th to 53rd week of age, 40 hens 

of each breed were subjected to one of three diets: soybean-based control, field bean-based 

diet containing either 1.0% or 0.1% of vicine. After euthanasia, tibiotarsi and humeri were 

dissected and mineral density, breaking strength, and cortical bone proportion were 

assessed. Analysis of variance negated an effect of breed x diet interaction (p>0.5), what 

indicates that within each breed neither field bean itself nor its vicine content led to 

undesirable effects. Instead of diet, which was proved to be non-significant (p>0.07), bones 

traits were affected by breed (p<0.0001) as local types turned out to be beneficial. However, 

before a statement can be made on the general suitability of field beans, further 

investigations regarding performance and animal health have to be conducted. 
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In modern livestock farming horned cattle pose an increased risk of injury for each other as 

well as for the farmers. Dehorning without anesthesia is associated with stress and pain for 

the calves and raises concerns regarding animal welfare. Naturally occurring mutations 

causing polledness are known for most beef cattle but are rarely distributed within dairy 

cattle populations such as Holstein-Friesians and Brown Swiss. In order to improve animal 

welfare, breeders agreed to increase the percentage of polled individuals.  

In beef cattle, a small mutation consisting of a 210bp insertion and an 8bp deletion (Celtic 

mutation) causes the polled phenotype.  

In order to generate polled offspring from horned Holstein-Friesian and Brown Swiss bulls, 

we successfully introgressed the Celtic mutation into the genome of fibroblasts derived from 

horned individuals using the CRISPR/Cas12a system (Cpf1). 

Furthermore, we used the CRISPR/Cas9 system to create a novel knock-out mutation in the 

same locus to examine whether also a deletion in this genomic area causes a polled 

phenotype. 

Edited fibroblasts were used as donor cells for somatic cell nuclear transfer to produce 

embryos carrying the respective mutation. The embryos were recently transferred into 

surrogate mothers to generate polled living offspring. First pregnancies are currently 

awaited. 
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Next generation sequencing in tandem with RIEMS (Reliable Information Extraction from 

Metagenomic Sequence data sets) analysis confirmed the presence of both West Nile Virus 

and Usutu virus in two deceased snowy owl birds from Berlin zoo. In parallel, a few sequences 

of an unknown and unexpected Orthobunyavirus (67-89% nucleotide similarity) were 

detected in the  owl samples. Further analyses generated the partial sequences of the L, M, 

and S  segments of the virus, which have 30-41% amino acid sequence similarity with other 

Orthobunyavirus. Primers for reverse transcription -quantitative PCR (RT-qPCR) and long-

range PCR assays were designed based on the preliminary L and S gene sequences. RT-qPCR 

assays detected CT-values of 18-28 in Snowy owl organ samples. Long-range PCR generated 

642 bp product of the S segment and overlapping 3.996 bp and 4.003 bp products were 

generated of the L segment. The spleen samples will be processed for re-sequencing to 

generate the whole genome sequence of the novel Orthobunyavirus. Moreover, this RT-qPCR 

assay will be used for screening of bird and mosquito samples from Germany to determine 

the incidence and host-vector range of the virus. This study shows the importance of NGS-

based-diagnostic-metagenomics for detection of known and unknown pathogens. 
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American and European foulbrood (AFB & EFB) are devastating bacterial brood diseases of 

Apis mellifera, which cause colony and economic losses worldwide. Disease diagnosis is 

conducted via visual inspection, which has to be confirmed in the laboratory.  

The aim of the project is to develop a fast and sensitive field test kit (lateral flow device; 

LFD) to diagnose and distinguish between EFB, AFB and two AFB-genotypes (ERIC I and ERIC 

II) in one device. Since LFDs are based on detection of antigens, we first confirmed that 

pathogen-, and genotype-specific antigens exist. Therefore, we immunized mice, rats and 

rabbits with the causative agents of the diseases (EFB: Melissococcus plutonius; AFB: ERIC I 

and ERIC II of Paenibacillus larvae). Using ELISA and Western blot analysis we identified 

specific antigens for each pathogen. Until now we have established monoclonal antibodies 

(mAb) specific for ERIC I, recognizing a ~90 kDa antigen and specific for ERIC II, recognizing 

a ~120 kDa antigen. Currently, we are establishing a specific mAb against Melissococcus 

plutonius. Using the established mAb and mass spectroscopy specific antigens can 

unequivocally be identified. 

Applying mAb and purified antigens, a highly sensitive LFD based on multicolored silver-

nano-plates for multiplexed diagnostic will be established.  
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The family Nairoviridae includes a wide range of tick-born RNA viruses such as CCHFV, HAZV, 

NSDV, and DUGV which affect to a more or lesser degree animals and humans in parts of 

Africa and Asia. The genomes of HAZV, NSDV, and DUGV consist of three segments (S, M, L 

segments). The S-segment encodes N-protein.  

N-protein is an important immunogen which is frequently used as antigen in serological tests 

for Orthonairoviruses. The aim of the here proposed studies is to investigate the antigenic 

characteristics of the HAZV, DUGV, and NSDV N-proteins, and to develop double antigen 

ELISAs for antibodies against these viruses which can be used in seroepidemiological studies. 

Double antigen ELISAs utilize captured antigens which immobilize specific antibodies, if 

present, in sera to be screened. Specific antibody binding is then visualized by the addition 

of the same antigen (coupled to a detection enzyme) into the solution followed by an 

enzymatic color reaction. Assays will be evaluated using field and experimental challenge 

sera from ruminants in order to determine their performance. 
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Peste des petits ruminant (PPR) is a highly contagious disease, especially in goats and sheep. 

The PPR virus belongs to the genus of Morbillivirus in the Paramayxoviridae family. The major 

distribution areas of this fatal disease extend to Africa and Asia. Due to the socio-economic 

impact of PPR in developing countries and similar to the successful eradication of rinderpest 

virus FAO and OIE strives to eradicate the disease worldwide by 2030. 

 

In this context pathogenesis studies with newly emerged PPRV strains from India and the 

Middle East were performed. The goats infected with the PPRV strains showed significant 

differences in clinical manifestation and clinical score, in fact the PPRV strain from India 

was less virulent than that from the Middle East. Various sample matrices (EDTA-blood, 

serum, eye, nasal, mouth and fecal swabs) were collected at different time points of 

infection for evaluation of molecular and serological methods. A comparative validation of 

various rapid detection methods for PPRV (Lateral Flow Devices, Antigen-ELISA vs. 

established PPRV RT-qPCR based on TaqMan technology) was carried out. In addition, a 

molecular pen-side test for the rapid detection of PPRV and important pathogens with 

clinically similar symptoms (FMDV, Parapoxvirus, Capripoxvirus, CCPP) was developed and 

tested. 
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The 2016/2017 H5N8 avian influenza (highly pathogenic AIV) epidemic was the most severe 

ever reported in Germany.  

To determine the role of wild birds in HPAIV dynamics, a seven AIV-seropositive mallards  

were infected with the 2016 clade 2.3.4.4B H5N8 virus. Susceptibility of the mallards 

towards HPAIV after AIV pre-exposure, viral shedding, and transmission to seronegative 

contact ducklings were investigated.  

Upon heterologous AIV infection with H5N8,  virus shedding by the mallards was sufficient 

to infect all contact ducklings, but clinical symptoms were not prominent in the mallards. 

Three of four contact ducklings died within four days, though one survived, despite infection 

and virus shedding.  

The mallards revealed a higher oropharyngeal virus shedding than cloacal shedding and 

surviving ducks developed H5 specific antibodies within 14 days. Infectious virus could be 

isolated from several water samples.  

After the homologous rechallenge of surviving ducks 21 days post heterologous infection, 

neither clinical disease nor virus shedding was observed for directly inoculated mallards nor 

cohoused contact ducklings.  

We postulate that pre-exposed mallards might become a key-player and Trojan horse in 

clade 2.3.4.4B HPAIV H5N8 dynamics, as our infection-model showed that mallards were 

clinically protected, but still shed virus efficiently. 
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While rabies is one of the oldest known zoonotic diseases, knowledge of important key 

mechanism like adaption processes of rabies lyssavirus (RABV) to new host species is still 

incomplete. Rabies in the Greater Kudu (Tragelaphus strepsiceros) in Namibia is unique, 

found in such magnitude as has not been reported elsewhere in southern Africa. To elucidate 

the potential genetic diversity of the RABV genome in Kudus that may explain species 

adaption, a sample set of salivary gland and brain material from infected Kudus was selected 

and subject for next generation sequencing approaches. The results revealed the consistency 

of the viral consensus sequence in both organs of an infected individual. However, several 

substitutions distributed across the whole virus genome, except the N gene, with frequencies 

ranging from 1.6 % up to 39 % were identified, most of them located in coding regions of 

different genes. Among these substitutions, a high number of nonsynonymous mutations 

exist, leading to various amino acid exchanges within most of the viral proteins. The 

frequencies of the observed mutations changed between brain and salivary gland material, 

demonstrating the genetic variability and potential adaptability of RABV in the Greater Kudu 

underneath the consensus level. 

 

 

 

Contact: 

Sten Calvelage 

sten.calvelage@fli.de 

  

mailto:sten.calvelage@fli.de


Poster Presentations   

Poster 27 

Functional characterization of the herpesvirus glycoprotein gB 

cytoplasmic domain 

 

Annemarie Seyfarth, Melina Vallbracht, Henning Peters, Barbara G. Klupp, and Thomas C. 

Mettenleiter 

Institute of Molecular Virology and Cell Biology, Friedrich-Loeffler-Institut, Federal Research Institute for Animal 

Health, 17493 Greifswald - Insel Riems, Germany 

 

 

 

Herpesviruses are large DNA viruses, which code for more than 70 proteins. For the complex 

entry process at least four different glycoproteins are required, including the core fusion 

complex of glycoproteins (g)B and gH/gL. How these glycoproteins cooperate to fuse the 

viral and the host cell membrane is not yet fully understood. Although gB is considered the 

actual fusion protein, it depends on gH/gL for function. It is hypothesized that gH/gL 

activates or blocks gB until fusion is triggered, and this regulation is presumed to be executed 

by the cytoplasmic domains (CD). To test this for the porcine alphaherpesvirus pseudorabies 

virus (PrV) we generated mutants with different truncations of the 90aa gB-CD. A mutant 

lacking the last 29aa was still functional but deletion of the C-terminal 60aa resulted in a 

nonfunctional protein. Nevertheless, this protein was still capable to mediate direct cell-

cell-spread. In previous studies, we used serial passaging in cell culture to select for 

revertants. This approach uncovered two mutations in the gB ectodomain (ECD) which 

compensated for the truncated CD indicating that both domains act cooperatively. 

Furthermore, a gB lacking the complete 90aa CD with the two mutations in the ECD was still 

functional in in-vitro assays. 
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Primordial germ cells (PGCs) are the progenitor cells of ova and spermatozoa and thus have 

the potential to pass genetic information to the next generation. Here, we established the 

culture and transfection of chicken PGCs using the Sleeping Beauty (SB) transposon system 

to obtain genetically tagged Venus fluorophore-positive cells. After transfection, the PGCs 

were enriched using fluorescence activated cell sorting (FACS) of Venus-expressing cells. 

Reverse transcription-PCR confirmed the expression of lineage specific and pluripotent 

genes. The modified PGCs were microinjected into the blood vessels of early chicken 

embryos after 2.5 days of incubation with the aim to colonize the forming genital ridges. 

From 76 treated recipients a total of 13 roosters were obtained. The proportion of 

spermatozoa derived from the injected PGCs was determined to be between 1.9 % and 7.6 

% in the ejaculates; currently insemination experiments are performed to assess the germ 

line transmission. The results demonstrate that the in vitro transfected PGCs were able to 

colonize the gonads, to form functional spermatozoa, and suggest that the SB transposon 

system is an efficient tool for the genetic engineering of chicken. 
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Within the family Flaviridae pestiviruses are unique. They express three envelope proteins 

that are essential for production of infectious viruses. Erns is special because it has RNase 

activity and functions as IFN-antagonist. Detailed knowledge on the role of Erns in particle 

formation and the infection process is missing.  

One striking feature of Erns concerns its membrane anchor which is an amphipathic helix. 

We have shown before that mutations in this region have various effects on membrane-

binding and intracellular retention of Erns.  

Here we analyzed the influence of mutations on virus viability.  

Different single amino-acid-exchanges were introduced into the sequence of the 

amphipathic helix. After in-vitro transcription of the resulting full-length viral genome cDNA, 

it was transfected into susceptible cells and tested for release of infectious viruses. Several 

mutations prevented recovery of infectious viruses and via qRT-PCR we found that mutations 

prevented the release of viral RNA from the host cell. Propagation of the virus mutants on 

cells providing wtErns in trans allows us to produce viruses able to conduct single cycle 

infections so we can characterize them in detail via flow cytometry, confocal and electron 

microscopy. 

This will help us to understand the function of Erns as a structural protein. 
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African swine fever virus (ASFV), a large double-stranded DNA virus, causes a devastating 

disease in pigs with mortality rates up to 100 percent. Since the disease first appeared in 

the Caucasus region in 2007, it has spread rapidly and is now present in several EU countries. 

While the African reservoir host, the common warthog, does not show clinical signs, a 

hemorrhagic fever like illness is seen in domestic pigs and European wild boar. The severity 

of clinical signs depends on strain virulence and different host factors. An effective and safe 

vaccine is not yet available. Therefore, research on immune dysfunction and pathogenesis 

is mandatory. 

In our animal experiments pigs were infected with the highly virulent ASFV Armenia08 and 

showed lymphopenia. Neither in the blood nor in the lymphoid organs a proliferation of CD8+ 

effector cells could be observed.  

In vitro experiments with ASFV Armenia08 infected monocytes showed a reduction of TAP1, 

the restricted delivery of antigenic peptides into the ER and the reduced maturation of 

peptide-loaded SLA I molecules. 

In conclusion, the immune dysregulation in acutely infected pigs can be explained by viral 

immune evasion, which leads to reduced SLA I loading and in consequence to disturbed 

antigen presentation. 
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Approximately, 17 % of global methane emissions contributes to enteric fermentation of 

feeds from ruminant livestock which represents a loss of 2 to 12 % of the gross energy intake. 

The objective was to test effects of the methane inhibitor 3-Nitrooxypropanol (3NOP) at a 

concentration of 60 mg per kg dry matter intake and varying concentrate feed proportions 

of 30 % and, respectively, 60 % in the ration on body fat mobilization during the peripartal 

period of dairy cows in a 2x2 factorial design. The trial was conducted using 56 dairy cows 

from day 28 ante partum up to day 120 post partum. Basically, the cows received a ration 

composed of 10 % concentrate feeds and 90 % roughages. Additional concentrates were fed 

via automatic feeders. Ultrasonic measurements of adipose tissues were performed in 

duplicate using a Mindray M5 Vet (Mindray, Shenzhen, China) diagnostic ultrasound system 

on day 3 and 28 post partum to assess back fat thickness, subcutaneous, mesenteric, 

omental, and retroperitoneal fat depots. Statistical analyses were processed using the 

procedure MIXED in SAS (version 9.4; SAS Institute Inc., Cary, NC). Results suggest no 

significant difference concerning body fat mobilization between the experimental groups. 
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Shuni virus (SHUV) and Schmallenberg virus (SBV) are Culicoides biting midges transmitted 

orthobunyaviruses causing severe fetal malformation, abortions and stillbirth in ruminants. 

For SHUV, also neurological symptoms were described and a general zoonotic potential 

cannot be ruled out. While SBV is endemic in Europe, SHUV is distributed in Africa and the 

Middle East and a further northern spread seems likely.  

The tri-segmented RNA genome of SHUV and SBV codes for four structural and two 

nonstructural proteins, namely NSs and NSm. NSs is a virulence factor in vertebrate hosts, 

counteracting the interferon induction, while NSm plays a role in virus assembly and 

morphogenesis and a function in the insect host is supposed. For SBV, a reverse genetics 

system including NSs and NSm deletion mutants is already available. To investigate the 

function of both SBV nonstructural proteins in the insect vector, multistep growth studies 

with NSs and NSm deletion mutants were performed in Culicoides sonorensis cells. For the 

establishment of a SHUV reverse genetics system, cDNA copies of the three RNA segments of 

a recent Israeli isolate were cloned into a plasmid vector and deletion mutants lacking NSs 

and/or NSm will be generated and in vitro characterized.  

 

 

 

Contact: 

Franziska Sick 

franziska.sick@fli.de 

  

mailto:franziska.sick@fli.de


Poster Presentations   

Poster 33 

Establishing the proof of principle for functional eukaryotic ligninase 

expression 

 

Iqbal Hyder1, Wilfried A. Kues1 

1 Department of Biotechnology, Institute of Farm Animal Genetics, Friedrich Loeffler Institute, Neustadt, 

Mariensee, Germany. 

 

 

 

The global threat of climate change and an ever growing human population necessitate the 

reduction of carbon footprints” of livestock production and reducing the competition for 

quality cereals between humans and livestock. This can be achieved by utilizing straw for 

feeding livestock, but the major limitation is the presence of high lignin content that binds 

to holocelluloses thereby reducing their bioavailability for ruminants. Considering the 

importance of delignification both in livestock and bioenergy sector, the potential of genetic 

engineering can be exploited for the generation of cattle that express salivary ligninase to 

digest the lignocellulosic fodders. A synthetic ligninase gene was designed and was cloned 

into Sleeping Beauty entry vector. The vector was transfected into bovine embryonic 

fibroblasts and immortalized rat ParC10 salivary cells. 24 h after electroporation, the cells 

were checked for reporter expression. The ligninase positive cells were sorted using co-

expressed Venus reporter and pure populations of cells was maintained. The culture 

supernatant was harvested to check for the expression of ligninase using anti-his tag western 

blot. Secreted ligninase was purified using Ni-NTA columns to undertake functional 

characterization. We conclude that eukaryotic salivary cells can be genetically programmed 

to secrete recombinant ligninase. 
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After calving,cows are usually supplied with high amounts of concentrate feed to balance 

the energy deficit, resulting from milk energy excretion exceeding the energy intake 

capacity at the onset of lactation.The aim of this study was to investigate the influence of 

rations differing in concentrate feed proportion(C) on ruminal pH and microbial efficiency, 

defined as synthesized microbial crude protein/fermented organic matter(mCP/fOM). 

Thirteen rumen-fistulated cows, including ten duodenal-fistulated animals were divided into 

two groups differing in C (35% and 60%).Using continuous ruminal pH measurements and 

duodenal chyme sampling, ruminal pH and mCP/fOM were determined.For investigation of 

duodenal chyme samples, cows were rearranged in high and less efficient, according to 

mCP/fOM, independent from previous classification by C. 

C did not induce differences in daily mean pH between groups (pC = 0.700).A positive   

correlation was observed for concentrate intake and diurnal pH variations, independent from  

grouping (rPearson = -0.558, p <0.05).According to a t-Test,mCP/fOM was not influenced by  

ruminal pH (pmCP/fOM = 0.700). 

The present study confirms the importance of individuality to deal with different C and 

decreasing ruminal pH,which is reflected in microbial activity, as ruminal pH was no limiting 

factor for mCP/fOM.  

 

 

 

Contact: 

Katharina Bünemann  

katharina.buenemann@fli.de 

  

mailto:katharina.buenemann@fli.de


Poster Presentations   

Poster 35 

Mitocow – Effect of dietary L-carnitine supplementation on fat 

metabolism during transition period and clinical parameters after 

calving in dairy cows 

 

Meyer J.1, Daniels S.U.1, Frahm J.1, Kersten S.1, Kluess J.1, Meyer U.1, Rehage J.2, Dänicke S.1 

1 Friedrich-Loeffler-Institut, Federal Research Institute for Animal Health, Brunswick 

2 University Of Veterinary Medicine Hannover, Foundation; Clinic for Cattle, Hannover 

 

 

 

The dimension of negative energy balance during early lactation in dairy cows depends on 

the extent of changes of physiological parameters due to differently pronounced calving 

stress and associated metabolic and inflammatory responses, extent of fat mobilization and 

utilization in mitochondrial ß-oxidation, in which L-carnitine is essential.  

For the experiment, 59 pluriparous German Holstein cows were assigned to a control(CON) 

and carnitine(CAR) supplemented group (25g/d rumen-protected L-carnitine, Carneon 20 

Rumin-Pro,  Animal Nutrition). Experimental feeding started six weeks ante partum (ap) with 

a ration of 80% roughage and 20% concentrate. After calving the concentrate proportion was 

increased to 30% and continued increase to 50% within two weeks to reach the final 

proportion. Blood samples were taken regularly from day 42ap up to day 110post partum 

(pp) and clinical examinations were performed within the first 3 days pp. 

A cumulative clinical score was calculated from 0.5h up to 72h pp and influenced by the 

interaction of group and time, which reached a maximal level at 1h pp in both groups. At 

day 3 and 1 ap blood triglycerides in CAR were significant higher than in CON, whereas non-

esterified fatty acids and ß-hydroxybutyrate were unaffected by carnitine but changed over 

time.  
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Ngari virus (NRIV), Bunyamwera virus (BUNV) and Batai virus (BATV) are members of the 

Bunyamwera serogroup in the genus Orthobunyavirus of the family Peribunyaviridae. They 

are characterized by a tri-segmented, enveloped negative-strand RNA genome. Sequence 

analysis showed that NRIV is a natural reassortant resulting from co-infection of BUNV and 

BATV, as NRIV possesses the M segment of BATV combined with the S and L segments from 

BUNV. This reassortment probably led to an increased virulence, which is associated with 

hemorrhagic fever in humans and ruminants. So far, NRIV was isolated only from sub-Saharan 

Africa, whereas BATV and BUNV are distributed almost worldwide. 

The aim of the present study is to develop discriminatory serological and molecular biological 

diagnostic tools for these three viruses and to determine potential cross-reactions. For this 

purpose NRIV, BATV and BUNV derived antibody-positive sera will be tested in an ELISA based 

on the glycoprotein Gc of BATV, BUNV and NRIV. The results from the ELISAs will be verified 

in specific serum neutralizing tests using BATV, BUNV or NRIV as homologous viruses. 

Furthermore, a quantitative real-time reverse transcription PCR for simultaneous detection 

of NRIV, BATV and BUNV will be established and evaluated.  
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Zoonotic Cowpox viruses (CPXV) are endemic in Western Eurasia and the incidence of human 

CPXV infections is increasing. Accidental hosts (e.g. rats) mediate the transmission to 

humans. Currently, several novel CPXV-isolates from potential reservoir or accidental hosts 

were obtained and their entire genomes were characterized. The virulence of CPXV-isolates 

is usually evaluated by animal experiments, using e.g. Wistar rats (Rattus norvegicus) as 

model, or common voles (Microtus arvalis) as reservoir species.  

 

To reduce animal experiments, the objective of our study was to characterize CPXV-isolates 

using different in vitro techniques, including comparative replication kinetics and 

phenotypic evaluation with chorioallantoic membrane (CAM) cultures. 

 

Therefore, different CPXV-isolates -already tested in vivo- were analyzed for their 

replicative capacity on different cell lines originating from potential reservoir hosts as well 

as established cell lines (Vero76). Independent from the used cell culture, the growth 

kinetics yielded no marked differences between the isolates.   

 

Phenotypic characterization on CAM cultures discriminated pox lesions induced by 

ectromelia virus from lesions caused by CPXV. However, all tested CPXV-isolates showed no 

significant phenotypic differences. 

 

In conclusion, virulence characterization of CPXV-isolates still needs in vivo experiments, 

presumably due to the multifactorial nature of virus-host interactions that cannot be 

evaluated in vitro. 
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The aim of the present study was to examine the effects of the mycotoxin deoxynivalenol 

(DON) and its detoxification with sodium sulphite (SoS) on the responsiveness of the adaptive 

immune system and unintended effects of the detoxification strategy in pigs.  

 

Ninety-six barrows were fed a diet containing either 10% uncontaminated or DON 

contaminated maize that were previously wet preserved with one of three SoS levels (0, 2.5, 

5.0 g/kg maize) and 15g propionic acid/kg maize (20% moisture content) for 63-70 days to 

detoxify DON. Groups were further subdivided:half of the animals were vaccinated against 

influenza or injected with physiological saline as placebo. Blood samples were taken at 

different time points. Various haematological parameters, thiamine, nitric oxide (NO) and 

influenza vaccine titres were analysed. Data were analysed using mixed models. 

 

Thiamine and NO in plasma were differentially affected by SoS-level dependent on DON-

presence in feed. No significant effect of treatment on parameters of the haemogram were 

determined. All pigs receiving influenza vaccination established significant antibody titres 

irrespective of treatments. 

 

The results demonstrated that neither dietary DON nor SoS treatment of the feedstuff 

resulted in an alteration of the response of the adaptive immune system with respect to 

antibody titers. 
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The limited coding capacities of small RNA virus genomes can be expanded by post-

translational modification of existing viral proteins. In this regard, the Junín virus 

nucleoprotein (NP) produces three additional isoforms lacking various parts of the N-terminal 

domain. The smaller 47kD and 40kD NP variants are caspase cleavage products, while  using 

mutagenesis studies we found that the 53kD isoform results from alternative translation at 

position M80. We are now exploring the functional contributions of these alternate NP 

isoforms in the viral life cycle. Using a minigenome assay, we could show that none of these 

shorter isoforms support viral RNA synthesis alone, although they also do not inhibit it. 

Supporting these results, immunofluorescence assays showed a loss of localization with 

inclusion bodies, which are the sites of viral RNA synthesis. Rather, we observed increased 

distribution in the cytoplasm, as well as nuclear localization of the 40kD isoform. These 

results points to a role of these isoforms in accessory NP functions, such as regulating host 

cell response pathways, and we are now evaluating their ability to influence interferon and 

NFκB signaling. These results highlight arenavirus strategies to acquire additional protein 

functionality from their limited coding capacity. 
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The Yersinia enterocolitica strain W22703 exhibits insecticidal and nematocidal activity. This 

capability is generated by proteins of the toxin complex (Tc) from the pathogenicity island 

Tc-PAIYe. The island genes code for two regulators, TcaR1 and TcaR2, and for the type ABC 

toxin subunits, and are expressed at environmental, but silenced at body temperature. The 

three subunits form a tripartite ABC-type toxin complex, with subunit C causing cell death 

through its ADP-ribosyltransferase activity. The mechanism by which the Tc proteins are 

translocated across the bacterial membranes still lacks disclosure and will be studied within 

this project. Recent data suggest four phage-related genes, located within the Tc-PAI, to 

constitute a lysis cassette and thus to contribute to release of the toxin. A constitutive 

expression of this cassette is not compatible with growth of W22703 unless the level of 

transcription during infection is very low. Remarkably, we found that at least two genes, 

tcaR2 and tcaA, are subject to bistable transcription, pointing to a stochastic variation of 

the lysis activity. Using a set of binary chromosomal fusions of Tc-PAIYe-promotors with 

fluorescent reporters, we will quantify the heterogeneous state of selected tc-promotors 

and test their possible contemporaneous activity within a subpopulation. 
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Avian influenza viruses (AIV) infect a wide range of birds and mammals. The panzootic H5N8 

clade 2.3.4.4 and H9N2 are widespread in poultry. Although both H5N8 and H9N2 exhibit 

only low virulence in mammals, there is a risk for evolution of potentially zoonotic H5N8 

viruses after mutations or reassortment of H5N8 and H9N2 viruses. Here, the virulence of 

H5N8 after reassortment with H9N2 or carrying mutations in the NS1 was studied in mice and 

chickens. In mice, reassortment with H9N2-PB2 and to lesser extent PA or NS increased the 

virulence of H5N8 in mice as indicated by rapid onset of mortality and increased body weight 

loss. In chickens, reassortment with H9N2 reduced virus virulence, replication and/or 

transmission with a prominent role for the NS segment in chicken-to-chicken transmission. 

Likewise, mutations in the NS1 of H5N8 increased virulence of the virus in mice; however, it 

reduced virus replication and transmission in chickens. Together, reassortment with H9N2 

or mutations in NS1 may result in H5N8 viruses with higher virulence in mammals but 

compromised virus fitness in chickens. This study is important for zoonotic risk assessment 

of the widespread H5N8 and H9N2. 
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Coxiella burnetii causes Q fever in a wide range of hosts, including humans. The main 

transmission route is via inhalation of contaminated aerosols, which arise during parturition 

of infected ruminants. Q fever is also discussed as vector-borne disease but the role of ticks 

in transmission of C. burnetii is unclear. 

The aim of this study is to clarify the transmission of C. burnetii between tick life stages and 

from ticks to their hosts. Therefore, a silicone-membrane based feeding system was adapted 

for feeding of Ixodes ricinus with C. burnetii Nine Mile phase II inoculated blood. Feces and 

adult ticks were tested by quantitative real-time PCR. Furthermore, L929 cells were 

inoculated with feces positive for C. burnetii DNA to confirm viability of the excreted 

bacteria. Larvae and nymphs were fed with C. burnetii inoculated blood and left for molting 

to assess transstadial transmission. 

With this feeding system, an engorgement rate of 50% in adult I. ricinus could be achieved. 

First results showed a time-dependent excretion of infectious C. burnetii within feces. This 

demonstrates the possibility of transmission of C. burnetii by inhalation of tick feces. Further 

analysis of the reinfection process will increase our knowledge about tick-dependent Q fever 

transmission. 
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Henipaviruses are highly pathogenic BSL-4 pathogens with several outbreaks in the past 

decades. Due to their high mortality rate and the possibility of human-to-human 

transmission, they received more attention, highlighted by the latest outbreak in 2018 in 

India. To fully understand what makes the viruses to high-risk pathogens for life stock and 

humans, reverse genetic systems as well as the visualization of key infection processes are 

crucial. Therefore, recombinant henipaviruses are generated to investigate the virus 

replication and virus host interaction. Central aspect of this research is the matrixprotein 

dependent host modulation and virus assembly. Established porcine lung tissue models will 

be used to perform henipavirus infections and functional characterization in such primary 

cell / organoid models. In order to allow virus tracking in those in vitro infection models and 

in animal models too, different fluorescence tagged viruses will be generated. To date no 

published data assessed the virus behavior in primary neuron cell cultures or their detailed 

tropism in the central nervous system. To address this point novel 3D tissue imaging methods 

based on solvent cleared organs will be used to visualize and investigate the cellular context 

of in vivo virus infection, spread and immune cell recruitment. 
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Alimentary and ornamental purposes are the cause that carp and koi together form a big 

market with high economic value and potential growth. For various reasons the health and 

well-being of their fish is a primary target for private and commercial keepers, breeders and 

the aquaculture-industry. Hence we of the VITA-Check project want to establish a system 

that warns responsible persons soon enough about potential risks, uprising health threats 

and close the gap between normal and changed behaviour in carp and koi. We are developing 

a new device, which can monitor the behaviour and movement of koi and carp via camera 

based tracking in association with water parameters like temperature, pH value, oxygen, 

ammonium, water turbidity and pump pressure. All the measured values are analysed and 

compared to a physiological, healthy baseline by algorithms and set into relation to stress 

hormones in fish and in water, respectively. Additionally, the texture of gills and skin is 

examined by camera and histology. The new system will assess the data and gives an alarm 

to the responsible person if parameters are fundamentally changing. We will present our 

most recent data and give an insight into the current state of the project. 
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The viral disease African swine fever (ASF) has spread in Eastern Europe over the last years. 

The virus causes up to 100 % mortality in domestic pigs and is a potential threat to the 

European pork industry. Efforts to eradicate or cure the disease with vaccines or antiviral 

therapy have been unsuccessful. Therefore, new approaches to treat the disease are 

frequently sought. Genome editing applying the CRISPR/Cas9 system has become a 

standardized tool in research and also qualifies to address ASF. By integrating Cas9 into the 

porcine genome; Cas9 may act upon infection and inhibit virus replication. Previous in vitro 

experiments in wild boar lung cells targeting the p30 gene showed resistance towards a 

European strain of ASF. p30 is expressed by CP204L and is critical for virus replication. 

However, due to variation in the CP204L sequence no resistance was found towards a Kenyan 

strain (Hübner et al., 2018). The study aims to further explore the feasibility to integrate 

Cas9 into the porcine genome with a variety of guide sequences to address the variation 

between ASF strains. Offspring will be generated through somatic cell nuclear transfer and 

if identified as positive carriers of Cas9 will be tested for resistance. 
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Lumpy Skin Disease virus (LSDV), Sheeppox virus and Goatpox virus belong to the genus 

Capripox virus of the Poxviridae family. LSDV, which was first described in southern Africa, 

can be found regularly in wide areas of Africa. In 2013, LSDV was also detected in the Middle 

East and in 2015 the virus spread to southern Europe. Besides high fever and ocular and nasal 

discharge, LSDV leads to clinical symptoms like emaciation, lesions of the skin, temporary 

reduction in milk production, and sometimes death. For the control of LSDV, only live 

attenuated vaccines (LSDV Neethling strain and derivates) are commercially available, which 

are currently not authorized in the European Union.  

In our work, we examined the minimal infection dose of an LSDV strain isolated from infected 

cattle during an outbreak in 2016 in Macedonia. We inoculated cattle using different amounts 

of infectious virus (10^2 CCID50/ml, 10^4 CCID50/ml, 10^6 CCID50/ml, 10^7 CCID50/ml) and 

clinical symptoms as well as viral genome load and serological response were analyzed. 

Differences between the inoculation groups regarding clinical course and molecular and 

serological response will be discussed.  
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Herpesviruses, as e.g. human herpes simplex and porcine pseudorabies virus (PrV), are highly 

complex DNA viruses causing disease in humans or animals. Their replication involves 

cytosolic and nuclear compartments. Nucleocapsids are assembled in the nucleus while 

further maturation to infectious particles proceeds in the cytoplasm. To overcome the 

nuclear barrier nucleocapsids engage a novel vesicle-mediated transport by budding through 

the inner nuclear membrane (INM) into the perinuclear space (PNS) followed by fusion of the 

INM derived viral (primary) envelope with the outer nuclear membrane (ONM). Viral proteins 

mediate budding at and from the INM, but fusion with the ONM seems to be executed by 

cellular components.  

To shed light on this putative cellular machinery, we targeted proteins suspected to be 

involved in fusion processes of nuclear membranes. CRISPR/Cas9 mutagenesis for gene 

knockout but also dominant-negative expression constructs were used to generate cells with 

defects in Torsins A and B, LULL1, or LAP1. Mutant cells lines were infected with PrV and 

tested for infectious progeny. Only TorA/B double knockout cells revealed an accumulation 

of primary enveloped virions in the PNS pointing to a role of torsins in nuclear egress. 
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The portable MinION 3rd generation sequencer (Oxford Nanopore Technologies) has 

developed over the past years to become a serious competitor to standard 2nd generation 

sequencers. Thanks to the easy and quick handling and growing availability of various 

sequencing kits and accessories, the MinION is versatilely applicable. Alongside its ability to 

produce ultra-long reads, the device has proven to be excellent for shorter, segmented virus 

genomes, e.g. avian influenza viruses (AIV). Real-time sequencing and barcoding kits leave 

the sequencer exceptionally suitable for outbreak situations, where high throughput and 

rapid detection are indispensable.  

 

In the case of AIV, large outbreaks with high mortality rates among both poultry and wild 

birds in combination with possible zoonotic potential lead to devastating economic impacts. 

Frequent reassortment events complicate the situation and the genetic variety shows the 

necessity for fast and accurate analyses of full genomes. 

 

Employing the MinION with AIV samples from the epizootic outbreak Germany 2016-2018, we 

have developed and validated a high-throughput sequencing workflow and fast screening 

method for unknown AIV samples. In the case of an outbreak, this method could dramatically 

reduce the cost and time for full genome sequencing, thus accelerating the response time 

and aiding in disease control.  
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The development of Whole-Genome-Sequencing (WGS) during the last years has initiated a 

revolution in  public health. Regarding the identification of Salmonella serovars, WGS begins 

to represent an international standard and may replace traditional agglutination test as gold 

standard in a future.  

 

Two freely available bioinformatics tools (SeqSero and SISTR) have been used for the 

identification of a representative set of Salmonella serovars.  Both tools detect antigenic 

factors and predict the formula and the serovar nomenclature. To evaluate their 

performance, 30 serotyped Salmonella have been sequenced and to provide high-quality 

results, the predicted serovars have been compared to the reported findings using traditional 

methodology.  

 

SISTR showed highest correlation to the classical agglutination test revealing 24 matches of 

29 (82%), including the prediction of one Paratyphi B variant. On the other hand, SeqSero 

reported 22 of 29 (75%) identical results and assigned the antigenic formula of the 

monophasic isolates. SeqSero could not infer a single serovar in cases where isolates receive 

the same antigenic formula. Both tools predicted the nomenclature of a rough form isolate. 

 

The results demonstrate that a bioinformatics approach is feasible to determine the 

antigenic profile in most of the Salmonella strains while specific serovars need improved 

tools. 
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Tick-borne encephalitis virus (TBEV) is an important tick-borne arbovirus, causing severe 

neurological symptoms in humans. To successfully circulate in nature, the virus supposedly 

needs an amplifying host, to be spread among the tick-population. One of these suspected 

hosts is the bank vole, a small mammalian that is found in woodland areas all across Europe. 

To explore their role in the complex transmission cycle of TBEV, outbreed bank voles were 

inoculated with various TBEV isolates. Housed in groups of four, three bank voles each were 

infected with the remaining animal acting as an in-contact control. After 28 days the 

majority of infected animals tested positive for TBEV-RNA by RT-PCR in whole blood samples, 

while no viral genome was detected in the corresponding serum samples. In addition, several 

brain samples tested positive, primarily from animals inoculated with an isolate originating 

from a bank vole brain. All inoculated animals seroconverted. In contrast, in-contact animals 

showed neither positive RT-PCR results nor seroconversion. These findings suggest that even 

though infected bank voles do not shed infectious virus, they seem to play an important role 

in the transmission of TBEV, since a prolonged viremia could possibly be a source for infection 

of feeding naïve ticks. 
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Animal welfare becomes increasingly important for animal husbandry. By observing animals’ 

behavior, it is possible to draw conclusions about their welfare. 

In different settings, animals tend to show different behaviors, especially in the presence of 

humans. Therefore, the video analysis of animals is able to give unbiased insight. However, 

it is cost-intensive and time-consuming to analyze real time data manually. 

The center of our examination is the possible usage of computer vision approaches to analyze 

and identify animal behavior in real time. Here, animals should be detected and – if possible 

– distinguished as individuals, e.g. several animals in the same stable.  

The application of trackers to detect movement patterns important for behavioral analysis. 

A program that applies computer vision methods to monitor animals could provide helpful 

assistance particularly with regard to animal welfare. By establishing threshold values for 

different behavioral patterns a notification about violation of those values will be obtainable 

to react promptly, e.g. to check on the animal in person. 

The aim of this contribution is to demonstrate how classifiers and trackers work on video 

data. The obtained results allow to identify and to automatically track animals. 
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My doctoral thesis focuses on  estimation strategies with respect to wild boar population 

densities in specified forest areas. Particularly on the background of the increasing threat 

of African swine fever to Germany knowledge concerning wild boar abundance is of 

paramount importance. 

A forest area of 4350 ha belonging to forest department of Mecklenburg-Pomerania, the 

population density of wild boar is to be estimated applying different methods. I will attempt  

identify the method providing the best approximation of the true population density.  

The methods currently intended to be evaluated comprise the classical retrograde 

population calculation using hunting bag data of the last 10 years as well as the visual 

confirmation of specimen employing either thermal imaging devices applied to a transect 

system or camera traps distributed over the study area. As a third method, a non-invasive 

genetic capture-mark-recapture approach using collected fecal samples as described in 

Ebert et al., 2012, will be tested.  Using this method, the goal is to gain insight into the 

population density of wild boar during different vegetation periods in the study area and the 

effect of the currently recommended hunting strategies on the population in view of the 

threat posed by African swine fever. 
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Extended-spectrum ß-lactamase (ESBL)/AmpC-producing Escherichia coli strains are widely 

distributed among pigs. However, there was little information available on the occurrence 

of ESBL/AmpC-producing Enterobacteriaceae in organic pig farms in Germany.  

Three conventional and four organic pig farms were examined for the presence of 

ESBL/AmpC-producing Enterobacteriaceae in a longitudinal study in Mecklenburg-Western 

Pomerania. Each farm was visited 5 times roughly every two months in 2018.  Depending on 

the farm, pooled faecal samples of 6 age groups were collected. Swabs of the pooled faecal 

samples were taken, cultured and tested for phenotypically ESBL-suspicious E. coli colonies. 

Presence of genes encoding beta-lactamases of CTX-M, SHV, TEM and CIT-type AmpCs was 

determined in these colonies using a real-time PCR. 

In total, 1150 faecal swabs were cultured, of which 281 E. coli were phenotypically 

cefotaxime-resistant, i.e. ESBL-suspicious.  All farms were classified as ESBL-suspicious, but 

the number of ESBL-suspicious samples per farm varied between 1% (organic farm) and 43% 

(conventional farm). ESBL-suspicious samples per barn or barn compartment varied between 

8% (organic farm) and 78% (also an organic farm). Determination of the underlying resistance 

genes by real-time PCR of the most promising phenotypically cefotaxime-resistant 186 E. 

coli isolates revealed that almost all isolates were CTX-M-positive (90%).   
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Lyssaviruses, which belong to the family Rhabdoviridae are endemic in bats, their assumed 

ancestral primary reservoir hosts and 16 different recognised virus species have been 

discovered worldwide. While all lyssaviruses can cause rabies, a fatal zoonotic disease that 

is transmitted via infectious saliva, the prototypical rabies virus (RABV) is responsible for the 

vast majority of human rabies cases. The objective of this study is to gain further insights 

into lyssavirus-specific pathomechanisms and virus-host interaction. By using an established 

mouse model, in vivo pathogenicity of different bat-associated lyssaviruses was analyzed 

and compared to RABVs. To this end, Balb/c mice were inoculated with different lyssavirus 

isolates and monitored for a period of 21 days, using various inoculation routes and doses. 

Additionally, saliva samples and samples of the salivary glands were taken to assess potential 

differences in virus shedding between classical RABV in contrast to bat-associated 

lyssaviruses. Preliminary data suggest that there is extremely limited virus shedding of bat 

related lyssaviruses in the mouse model, thus corroborating field data of also limited cross-

species transmission. As shedding is considered a key factor, our approach can be used as an 

in-vivo risk assessment for the likelihood of onward transmission of lyssaviruses.  
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Biting midges of the genus Culicoides are the vectors of numerous pathogens of humans and 

animals, among them bluetongue virus (BTV) and Schmallenberg virus (SBV), that may lead 

to serious disease in infected ruminants and tremendous economic losses to the livestock 

industry. Unexpectedly, these viruses emerged in Central Europe in 2006 and 2011, 

respectively, and caused huge epidemics quickly spreading over the whole continent. The 

BTV outbreak could be controlled by vaccination, but new cases emerged in 2018, while SBV 

has never completely disappeared. As a part of a German-wide monitoring project, the 

dissertation work focuses on the genetic identification of Culicoides species within the 

Obsoletus and Pulicaris complexes, trying to improve existent PCR assays and to develop new 

assays for high throughput screening and the examination of mixed species pools. In addition, 

in vitro and in vivo infection studies are planned together with FLI-IVD with BTV and SBV 

virus strains and mutants and biting midges reared in the laboratory and collected in the 

field. The results are meant to contribute to the identification of breeding sites, distribution 

hotspots and temporal occurrence of vector species as well as conditions of virus 

transmission. 
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Although mosquito monitoring has recently been done extensively in Germany, data on the 

occurrence and distribution of mosquitoes are still scarce and hardly robust. In addition, it 

has been shown that invasive vector species increasingly emerge. 

In the framework of continuing mosquito monitoring activities, my doctoral studies will 

concentrate on adult trapping and larval sampling in order to locate hotspots of vector 

distribution and to track the spread of invasive vector species. Trapping will be done using 

30 traps, evenly distributed over Germany and operated at sites previously shown to have 

high species diversities and mosquito abundances. The traps will be run once per week for 

24 hours from April to October 2019 to 2021.  

Larval sampling will be conducted to follow up on the spread of the Asian bush mosquito 

Aedes japonicus and to check for reproduction at sites from where adult specimens of the 

Asian tiger mosquito Ae. albopictus have been submitted to the ‘Mückenatlas’ citizen science 

passive surveillance scheme. Should reproduction of Ae. albopictus be found, local 

authorities will immediately be informed to take further action.  

Mosquitoes will be identified morphologically and genetically. 
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Mitochondrial fatty acid metabolism, a crucial process for the cellular energy supply, might 

be affected by immunological challenges. L-carnitine is essential for fatty acid transport and 

its supplementation could enhance mitochondrial efficacy and prevent dysfunctions. The 

objective of this study was to investigate the effect of dietary L carnitine on the 

mitochondrial capacity and proliferative response of PBMC in dairy cows. 

 

For the experiment,55 pluriparous German Holstein cows were assigned to a control 

(CON,n=28) and an L-carnitine supplemented group (CAR,n=27, 25g of rumen-protected L-

carnitine/day*cow). Blood samples were taken on -14d, +24h and +14d relative to LPS-

injection(0.5µg/kg live weight) and PBMC isolated by density gradient centrifugation. 

Applying the Cell MitoStress-Test on a Seahorse XFe96 analyzer, oxygen consumption 

rate(OCR) was measured in non-treated cells or cells stimulated with LPS or concanavalin A. 

Furthermore, a proliferation assay was performed.  

 

In vivo, non-mitochondrial respiration of CAR was 13.4% lower than CON at -14d, whereas on 

+14d it was 12.5% higher. Ex vivo LPS administration significantly reduced OCR in both 

groups. In the proliferation assay, the stimulation index was 34% higher at +24h compared 

to other times.  

 

Increased non-mitochondrial respiration after in vivo LPS in CAR indicates a higher enzymatic 

activity. 
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The orthobunyavirus Shuni virus (SHUV) may cause neurological signs in horses and cattle or 

it might induce severe fetal malformation or abortion when naïve ruminants are infected 

during a critical phase of gestation. The virus was originally isolated in Nigeria in the 1960s 

and since 2014, it is also present in the Middle East. However, the actual distribution is 

largely unknown. Here, we describe the development and evaluation of a glycoprotein Gc-

based ELISA for the detection of anti-SHUV antibodies, which could be a valuable tool for 

sero-epidemiological studies in affected regions, but also for surveillance in not yet endemic 

countries. Moreover, the newly developed SHUV-specific ELISA was combined with likewise 

Gc-based ELISA systems for Akabane virus (AKAV) and Schmallenberg virus (SBV), allowing 

the differentiation of antibodies directed against these closely related viruses in an alternate 

approach to traditional antibody differentiation by serum neutralization tests. The optimal 

test conditions were defined and, subsequently, sensitivity and specificity were evaluated 

using sera from either vaccinated or infected, convalescent animals. No cross-reactivity was 

observed between the SHUV, AKAV, and SBV antibody detection systems. Hence, this assay 

can be used for the surveillance of SHUV spread and the antibody-based differentiation in 

areas with viral co-existence. 
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Glyphosate is one of the most used broadband herbicides worldwide. To study glyphosate 

effects on the liver in dairy cows, a 16-week feeding trial was conducted and liver gene 

expression was determined by an RNA sequencing approach. For that purpose, 32 German 

Holstein cows were assigned to groups fed with either glyphosate-contaminated total mixed 

ration (TMR,GLY) or control TMR (CON). Both groups were further split into subgroups with 

high concentrate (HC,60% based on dry matter (DM)) or low concentrate (LC,30% based on 

DM) proportions in TMR. Cows’ average glyphosate intake was 1.2(CON-LC), 1.1(CON-HC), 

112.6(GLY-LC) or 132.8(GLY-HC) µg glyphosate/kg body weight/d. Liver biopsy samples were 

collected at the end of trial,total RNA was isolated and differentially expressed genes (DEGs) 

were quantified. In summary,167 genes showed significant concentrate feed proportion-

dependent transcript abundances (p<0.05,false discovery rate<10%), while expression of 

seven genes differed in GLY groups compared to CON groups. After functional clustering of 

DEGs in DAVID, four concentrate proportion responsive KEGG pathways were determined. In 

detail, carbon metabolism related genes were induced, while genes belonging to 

complement&coagulation cascades were repressed. No glyphosate responsive pathways 

were found. Observed changes in liver gene expression will be validated by qRT-PCR. 
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Filoviruses (which include the genera of ebola-, marburg- and cuevaviruses) are zoonotic 

pathogens causing severe hemorrhagic fevers. The filovirus matrix protein VP40 fulfills a 

crucial role in the lifecycle, mediating assembly and budding of virions from infected cells. 

During this process, nucleocapsids are recruited into virions by VP40. Previous studies 

showed that ebolavirus VP40 is not able to interact with marburgvirus nucleocapsids and vice 

versa, suggesting that nucleocapsid proteins and VP40 have to be from the same filovirus 

genus. Here we investigated whether VP40 and nucleocapsid proteins also have to be from 

the same species using chimeric tetracistronic transcription- and replication-competent 

virus-like particle systems featuring VP40 genes from different ebolavirus and cuevavirus 

species. Our results suggest that for nucleocapsid interaction VP40 is exchangeable within 

but not between filovirus genera. To further map the interaction site of VP40 with 

nucleocapsid proteins, we generated tetracistronic minigenomes with chimeric 

ebolavirus/cuevavirus VP40 genes. Using this approach, we could show that most of the C-

terminal part of VP40 is not involved in the interaction with nucleocapsids. Mapping the 

interaction site of VP40 with nucleocapsids will not only increase our understanding of the 

filovirus lifecycle, but also help to define novel therapeutic targets against these viruses.  
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Ebola virus (EBOV) causes severe hemorrhagic fevers in humans. Detailed knowledge about 

the EBOV life cycle can provide a basis for the development of urgently needed therapeutics 

for this deadly virus. Recently, UAP56, which belongs to the DEAD-box RNA helicase family 

and plays a role during cellular mRNA splicing and its export from the nucleus, was identified 

in a genome-wide siRNA screen as a host factor important for EBOV RNA synthesis.    

To gain a better understanding of the role of UAP56 in the EBOV life cycle, we performed 

co-immunoprecipitation assays to find viral interaction partners. Using this approach we 

could identify interactions between UAP56 and the viral proteins NP, VP35 and VP30, some 

of which are RNA-dependent. We also performed co-immunoprecipitation assays with viral 

minigenomes, which revealed an additional interaction between UAP56 and viral (mini-

)genomic RNA. This is of interest since we have recently observed that UAP56 affects EBOV 

genome replication. This interaction represents a promising target for new anti-EBOV drugs, 

and the precise determination of molecular interaction details between UAP56 and the EBOV 

has the potential to facilitate the development of such novel therapeutics.  
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The prevalence of antimicrobial resistance (AMR) is increasing rapidly worldwide, including 

in bacteria colonizing healthy human and animal populations. Antimicrobial resistance 

transmission within E. coli appears to be dominated by certain lineages, but to what extent 

these are restricted to certain host species remains unknown. Such host restriction may be 

an important determinant of the likelihood of transmission of resistant E. coli between 

different reservoirs.  

 

The presented project aims at verifying the relevance of candidate genes for host restriction 

patterns and/or acquisition efficiency of plasmid-borne AMR genes in different E. coli 

lineages in biologically relevant in vitro and in vivo experimental models. The intended 

models will allow for quantifying the fitness and AMR transmission dynamics of E. coli strains 

in swine intestine. Selection of isolates for experimental testing considered different host 

reservoirs as source, AMR determinants against critically important veterinary antibiotics 

and genetic characteristics associated with host restriction and/or AMR plasmid uptake. 

Analysis of strain colonization and AMR transmission in the model systems requires 

unambiguous identification of the test strains. For identification, a novel DNA barcoding 

technique as well as strain-specific orphan genes identified via whole genome sequencing 

are used to distinguish between different E. coli via multiplex PCR. 
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In present study, samples were collected from various diagnostic laboratories, veterinary 

hospitals and commercial poultry farms reported for necrotic enteritis (NE) cases. These 

collected samples were grown on Tryptose Sulphite Cycloserine (TSC) medium and different 

biochemical tests were performed. The molecular characterization was performed by 

species specific and different toxins including alpha, beta, beta2, epsilon, iota and 

enterotoxin genes specific primers through PCR. The locally isolated C. perfringens isolate 

with maximum toxin producing genes was selected for experimental infection, whole cell 

antigen (WCA) vaccine and egg yolk antibodies (EYA) production. In experimental trials, day-

old broiler chicks were taken and divided into different groups. At day 17 to 19, birds were 

infected with local C. perfringens isolate. Different treatments including WCA, EYA and 

various phyto-substances like ethanolic extracts of banana peels, citrus peels and mixture 

of garlic, onion and ginger in different concentrations were given. The results showed gram 

positive, rod shaped bacteria and had black colonies on TSC medium. PCR results showed 

that all isolates were positive for alpha toxin gene and were listed as type A. In experimental 

trials, infected birds showed poor growth parameters, gross and histopathological changes 

in various organs along with prominent alterations in hematological, immunological and sero-

biochemical parameters compared to treatment groups. The study concluded that C. 

perfringens type A is mainly responsible for inducing NE in poultry birds and can be treated 

effectively by using WCA, EYA prepared from local isolates and different phyto-substances 

without using antibiotics. 
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Coxiella burnetii, the causative agent of the zoonotic disease Q fever, is an obligate 

intracellular, Gram-negative pathogen, which resides in a phagolysosome-like vacuole within 

cells. 

Alveolar macrophages (Mφ) and dendritic cells (DC) encounter the bacterium early during an 

infection. After uptake by a Mφ, C. burnetii actively modulates cellular processes including 

mechanisms to evade immune responses. The immune subversion mediated by C. burnetii in 

DCs is less well characterized.  

Coxiella virulence correlates with its lipopolysaccharide (LPS) structure in the bacterial 

outer membrane: highly virulent phase I strains possess an intact LPS whereas the LPS 

structure is truncated in avirulent phase II bacteria. The latter cannot stably infect immune-

competent hosts but may invade different cell culture types.  

Main aims of this study are to unveil (1) cellular processes targeted by C. burnetii to prevent 

its recognition by the immune system and (2) if this modulation differs between phase I and 

phase II strains. The murine dendritic cell line JAWSII will be infected with the Nine-Mile 

Phase I and Phase II strains. Transcription of genes for antigen presentation, cytokines and 

pathogen recognizing receptors will be quantified via PCR. Protein expression will be 

detected by Western blot, immunofluorescence and fluorescence-activated cell sorting. 

Pathogen-derived peptides presented by the Major-Histocompatibility-Complex on the cell 

surface will be analysed via mass spectroscopy. 
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A major problem in conventional pig production systems is tail biting, which causes are 

multifactorial. However, it seems that proper enrichment materials stimulate the animals 

performing species-specific behaviour, e.g., rooting or chewing, and thus decrease the 

prevalence of tail biting. Therefor we aimed to identify plant-based enrichment material 

and nutritive additives that are attractive to pigs and applicable on farms. Two choice tests 

were carried out to investigate (i) which plant-based enrichment materials, differing in 

structure and flavour, pigs prefer and (ii) what kind of nutritive additives can be used to 

further increase the attractiveness of plant-based enrichment materials. Pigs were tested 

individually in their familiar environment in an arena for 150 sec, where they had the choice 

of six offered options. Pigs preferred pelletized materials in the first choice test, i.e., 

lucerne and straw pellets (Friedman test, n=55, p<0.001) and in the second test the largest 

nutritive additive, i.e., maize kernels (Friedman test, n=65, p<0.001), respectively 

compared to all other options tested. When choosing enrichment materials for pigs, both 

structure and flavour should be considered. Pelletized plant-based enrichment materials or 

non-pelletized materials with nutritive additives can be recommended to stimulate 

exploration. 
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In 2018/03, the German government amended the national regulation on veterinary 

dispensaries (TÄHAV). One important amendment was to restrict the usage of 

fluoroquinolones as well as of third and fourth generation cephalosporins, which are 

critically important antibiotics in human medicine. It prohibits to use these antibiotics, 

amongst others, on pigs without antibiogram and to rededicate them to other species. These 

constraints explain the significantly reduced dispension of the two antibiotic classes since 

the law came into force (1). 

The aim of this project is to investigate whether these restrictions have had an impact on 

today’s antibiotic-resistance prevalence in pigsties. Therefore, faecal samples from pig 

farms will be tested for antimicrobial resistance in indicator Escherichia coli isolates. The 

sampling period is set for 16 months. It includes several samples from the same animal group 

at different ages as well as from two to three consecutive runs in the pigsties, enabling us 

to compare the results within one and between several fattening groups. After cultivation 

of antibiotic-resistant strains, we will extract plasmids and separate them by pulsed-field-

electrophoresis to determine plasmid profiles. Furthermore, we want to assess if an animal 

group-specific or even sty-specific persistent resistome can establish itself. If so, limiting 

the utilization of certain antibiotics might be ineffective because resistance mechanisms 

maintain themselves independent of the extent of their application via e. g. co-selection.  

 

(1) data published by the Federal Office of Consumer Protection and Food Safety (BVL) 
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Chlamydia abortus and Coxiella burnetii are obligate intracellular gram negative bacteria 

that infect small ruminants. Both target the placenta, can cause abortion and possess a 

zoonotic potential. Chlamydia and Coxiella share even more striking similarities on the 

cellular and molecular level such as a biphasic life-cycle with extracellular, infectious 

variants and intracellular, non-infectious forms residing in a membrane-bound vacuole. By 

hijacking intracellular organelles and redirecting transport vesicles, the bacteria acquire 

essential nutrients, but in a different mode. While the vacuole of Coxiella is an acidified 

phagolysosome that fuses with endocytic vesicles, Chlamydia in non-acidified inclusions 

receives its nutrients from fusiogenic events with exocytic vesicles from the Golgi apparatus 

and the endoplasmatic reticulum. Field studies in small ruminants have shown coinfections 

of Chlamydia and Coxiella in placental tissue from abortions. We have screened 65 placenta 

samples collected after normal parturition from infected sheep flocks. 52.3 % of these 

samples were PCR-positive for Chl. abortus, 61.5 % for Cox. burnetii and in 40.0 %, a 

coinfection of both agents was detected. To investigate whether the interaction of the two 

pathogens is of synergistic, competitive or neutral nature and to better assess the 

contribution of such polymicrobial infections to disease progression, we analyzed the 

interaction of Chl. abortus DC59 and Cox. burnetii RSA 439 NMII in cell culture models. 

Fluorescence and electron microscopy revealed that different cell lines can be coinfected 

with Coxiella and Chlamydia and that a single cell can harbor both pathogens. They reside 

in distinct vacuoles but in close proximity to each other with occasional fusion of vacuole 

membranes. A preinfection of cells with Coxiella does not alter general Chlamydia 

morphology, but growth and infectivity was negatively influenced as shown by qPCR analysis 

of DNA replication and titration. 
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An incessant threat for human health is arising from antibiotic-resistant pathogens. This 

problem is further afflicted with a drastic lack of new antiinfective drugs. The validation of new 

antibiotic substances may reveal unsuited substrates that are not only effective against the 

pathogenic bacteria, but also have an impact on the commensal gut microbiome.  

For this reason, our study focuses on a new antiinfective substance and its impact on the gut 

microbiome in swine as a large animal model. We investigate the systemic effects of this 

macrolide in comparison with the conventionally used antibiotic tylosin. In an in vivo 

experiment, we fed piglets either chlorotonil or tylosin and monitored their general condition 

for several days. Additionally, we analysed the composition of their intestinal microbiome via 

sequencing of the bacterial 16S rRNA genes.  

The new substance caused a specific inhibition of only a few species in the piglet’s gut 

microbiome. Consistently, piglets showed no side effects after administration. Together with 

our cooperation partners, we currently analyse the impact of chlorotonil on the microbiome in 

more detail. We will apply different multi-omics approaches to investigate the effects on 

transcriptional level and protein synthesis, and thus also the functionality of the piglet’s gut 

microbiome. 
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Coxiella burnetii the agent of Q fever causes epidemics in domestic ruminants, especially 

sheep and goats partially associated with human diseases worldwide.  

The often subclinical etiopathology as well as the improvable sensitivity and specificity of 

the currently used diagnostics prevent a fast and reliable identification of infected animals. 

Thus, new, innovative measures are necessary. 

The aim of the project is to develop a monoclonal antibody-based pen-side test. For this 

purpose, a new infection model based on ovine trophoblasts, the natural host cells of 

Coxiella, will be developed. By means of transcription analysis, open reading frames (ORFs), 

which are strongly expressed during an infection, will be identified.  

ORFs, which are potentially immunogenic according to the literature, will be cloned, 

expressed and tested for their immunogenicity and cross-reactions. Monoclonal antibodies 

against selected proteins will be produced by project partners, conjugated with fluorescence 

particles and used in a membrane-based heterogeneous immunoassay, which will be 

readable with a scanner right in the stable. 

The development of a cheap, easy-to-use and mobile test system allows the direct and fast 

detection of infected animals on the field. This test will improve the detection of infected 

animals and their elimination, thus reducing reproduction, economic and ecological losses.  
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Arcobacter is a genus of gram-negative, spiral-shaped bacteria in the class of epsilon 

proteobacteria. Some species are known as pathogens in both humans and animals. 

Therefore, they are of particular interest as zoonotic pathogens within the "One Health" 

framework. They are closely related to the genus Campylobacter, to which Germany's most 

common bacterial diarrhoea pathogen C. jejuni belongs 1.  

The aim of this study is to characterize phenotypically and genotypically the antimicrobial 

resistance profile of two Arcobacter butzleri strains isolated from a water poultry farm in 

Germany. We also want to develop an AMR test panel draft based on the antibiotic resistance 

genes we find in those isolates. Furthermore we would like to investigate the taxonomic 

classification as well as to identify virluence genes and possible plasmids.  

 

Reference 

1. Robert-Koch-Institut. RKI-Ratgeber Campylobacter-Enteritis. Epidemiologisches 
Bulletin Nr. 23 2018;23/2018. 
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In humans, early pregnancy loss, pre-term delivery and multiple pregnancies resulting after 

application of assisted reproductive technologies, such in vitro- embryo (IVF) production 

could have their origins, in part, to deficiencies in the preimplantation embryo health. It has 

been shown that IVF embryos have fewer trophectodermal (TE) cells than in vivo-derived 

embryos. The TE cells are important for attachment of the embryo to the uterine 

endometrium, the formation of the fetal placenta and ultimately pregnancy establishment. 

An aberrant allocation of inner cell mass (ICM) and TE cells could be related to insufficient 

placentation and thus embryonic/fetal losses. Excess of oxidative stress under IVF conditions 

can alter many important reactions affecting the embryonic development. In the present 

study, we investigated the effects of melatonin on allocation of ICM and TE cells in in vitro-

derived bovine embryos. These data indicate that the presence of melatonin in in vitro 

embryo production media increases the allocation of embryonic to the trophectoderm, as 

well the total number of embryonic cells. The physiological importance of this finding 

warrants further study and could have an important implication to reduce early embryo/fetal 

losses observed after in vitro embryo production. 
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Streptococcus suis (S. suis) is a pathobiontic bacterium endemic in domestic pigs. Virulent 

strains not only can initiate inflammatory processes in the porcine lung and brain, they also 

display zoonotic potential. Due to the high homology between human and porcine 

physiology, pigs are chosen as a biomedical model to investigate immune responses against 

these bacteria in the lung.   

Established cell lines from nasal epithelia to the mucosal surfaces of lungs are used to study 

Type I and III interferon responses to infection with different S. suis serotypes in vitro. 

Furthermore, the influence of different virulent S. suis strains on functional activities of lung 

derived myeloid cells is investigated. Finally, the composition of different functional myeloid 

cell populations (monocytes, alveolar macrophages, dendritic cells) in lungs of common, 

untreated pigs regularly obtained from a slaughterhouse are characterized by flow cytometry 

and their cytokine pattern analyzed by PCR with regard to the observed pathological stage.  

The data will provide a first overview of the interactions of S. suis, epithelial cells and 

functional myeloid cell populations in porcine innate immunity. 
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Location and Direction 

I 

Location and Direction 
  

Location 
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Direction 



Location and Direction 

II 

Via Tram 

 

The tram station Paradiesbahnhof is next to the train station Paradiesbahnhof. 

Please use tram line 1 or 4 (Direction: Naumburger Straße) und change at 

Altenburger Straße to the bus SEV (Direction: Zwätzen) 

 

 

Way from SEV bus station Löbstedt to the institute (red biulding) 

 



Location and Direction 

III 

Via Train 

 

Way from train station Zwätzen to the institute (red biulding) 

 

 

 

 




