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Welcome 

 

 
Dear colleagues,  

 

it is our great pleasure to welcome you to this year's Junior Scientist Symposium 

in Greifswald. 

 

Following the conference motto ‘One Health’ we are proud to announce our 

four Keynote Speakers giving you a great opportunity for an interdisciplinary 

exchange. In addition to interesting presentations about ethical and practical 

aspects as well as disease prevention and control in the course of the One Health 

concept, we offer a career coaching at the end of our meeting.  

 

During the symposium, you will have the opportunity to visit the Insel Riems and 

to enjoy the student city Greifswald. The first day of our symposium will be 

held in the conference room on the Insel Riems. Lectures of the second and 

third day will take place at the University of Greifswald (Ernst-Lohmeyer-Platz 

6). The map, which can be found in this abstract book, will help you to find the 

conference venues of the second and third day, the bus shuttle location for 

external participants, and locations for social events on Tuesday evening. 

 

The symposium features a mix of lectures by highly renowned researchers, talks 

and poster presentations given by PhD students and young PostDocs from all FLI 

locations with the goal to establish a network between young researchers. To 

discuss and learn about new projects, covering topics from all sections of basic 

and applied research in animal health is a main part of it.  

 

We wish you a successful and interesting symposium! 

 

Your organization team 



 

 Junior Scientist Symposium - FLI| 09/2018| 5 

General information 

 

Venue:  

1st day:    

Conference room, Friedrich Loeffler Institut, Insel Riems, Südufer 10, 

17493 Greifswald – Insel Riems 

 

2nd and 3rd day:   

Lecture Hall 1 (Hörsaal 1), University Greifswald, Ernst-Lohmeyer-Platz 

6, 17489 Greifswald 

 

Oral presentations:  

10 min presentations + 5 min discussion 

Poster presentations:  

One hour poster session during coffee break, poster sessions are di-

vided in even and odd numbers (the numbers can be found next to the 

poster abstracts starting on page 38) 

Some participants were selected for poster Spotlight presentations. A 

Spotlight presentation is defined as a short (< 5 min, about 3 slides) 

talk to promote your poster for the upcoming poster session.   

 

Social events: 

Monday, 24th of September  

18:30  Barbecue at Insel Riems 

22:00  Shuttle back to Greifswald (for external participants) 

 

Tuesday, 25th of September  

18:30 Dinner at Universitätshauptgebäude (Domstraße 11) 

20:00 Guided Tour or Movie Night  

Guided Tour: meeting point at Rubenow-Denkmal in 

front of Universitätshauptgebäude (Domstraße 11) 

Movie Night: Contagious movie presented in the con-

ference room (Ernst-Lohmeyer-Platz 6) 
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Content 

 

Program .................................................................................. 7 

Keynote Lectures ..................................................................... 12 

Topic 1: Session I: Diagnostics, Vaccines and Therapies......................... 22 

Abstracts: Oral Presentation ..................................................  

Topic 2: Session II: Epidemiology and Bioinformatics ............................ 26 

Abstracts: Oral Presentation ..................................................  

Topic 3: Session III: Applied Sciences: Animal Holding, Welfare and Breeding ..... 30 

Abstracts: Oral Presentation ..................................................  

Topic 4: Session IV: Basic Research: Molecular Mechanisms and Pathogenicity ..... 34 

Abstracts: Oral Presentation ..................................................  

Topic 5: Poster Presentations (alphabetical) ..................................... 38 

Abstracts: Poster Presentation ...............................................  

Notes .................................................................................. 114 

 

 

  



 

 Junior Scientist Symposium - FLI| 09/2018| 7 

Program 

Monday, September 24th, 2018 

Venue:   Conference room, Friedrich-Loeffler-Institut, Insel Riems 

14:00   Shuttle from Greifswald to Riems (for external PhDs) 

15:00 – 15:45  Keynote Lecture 1:  

Welcome, Opening and Question time 

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

15:45 – 16:00  Coffee break 

16:00 – 16:45  Keynote Lecture 2:  

 Responding to the West African Ebola virus epidemic in the 

lab and in the field – a personal account 

Dr. Thomas Hoenen (FLI, Insel Riems) 

17:00 – 17:45  Guided tour at FLI Riems, guided by Prof. Dr. Dr. Mettenleiter 

17:45 – 18:30  Keynote Lecture 3:  

  One Health - a new name for an old concept in infectious 

disease prevention and control 

Prof. Dr. Veronika von Messling (PEI, Langen) 

18:30 - 22:00  BBQ at Insel Riems, Get-together 

22:00   Shuttle from Riems back to Greifswald (for external PhDs) 

 

Tuesday, September 25th, 2018 

Venue:   Hörsaal 1, Ernst-Lohmeyer-Platz 6, Greifswald 

08:15   Welcome, Information  

08:30 – 09:30  Keynote Lecture 4:  

 One Health, but a plurality of moral views 

On the relevance of ethics in the context of One Health 

Dr. Franck Meijboom (Utrecht University) 

09:30 – 10:30   Spotlight Poster Session I (odd numbers) 

10:30 – 11:30  Poster Presentations (odd numbers), coffee break 
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11:30 – 12:30  Oral presentations: Session I 

Diagnostics, Vaccines and Therapies  

Molecular pen-side Test for the rapid detection of PPRV under 

field conditions 

Sabrina Halecker, IVD 

Bacterial outer membrane vesicle - target and carrier for oral 

vaccination of fish against fish pathogenic bacteria and viruses 

Sven Ostermann, IFI 

Meta-Omics Analysis of Systemic Effects of Antiinfective Sub-

stances (MOASES) 

Stefanie Wagner, IMP 

Investigation of the immune response in chickens after immun-

ization with recombinant Newcastle disease vector viruses 

against highly pathogenic avian influenza 

Magdalena Murr, IMVZ 

12:30 – 13:30  Lunch 

13:30 – 14:30  Oral presentations: Session II 

Epidemiology and Bioinformatics  

Genetic And Phylogenetic Pleading to Cowpox Virus Species Re-

classification 

Florian Pfaff, IVD 

The variegated squirrel bornavirus 1 in captive squirrels in Ger-

many - An epidemiologic survey 

Valerie Allendorf, IFE 

One Health in Action: Sequence Analysis of Avian Influenza Vi-

ruses from the 2016/2017/2018 Outbreak  

Jaqueline King, IVD 

Local weather driven model for the potential WNV spread in 

Germany 

Suman Bhowmick, IFE 
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14:30 – 15:30    Spotlight Poster Session II (even numbers)  

15:30 – 16:30  Poster Presentations (even numbers), coffee break 

16:30 – 17:30  Oral presentations: Session III  

Applied Sciences: Animal Holding, Welfare and Breeding  

Generation of a polled phenotype in Holstein-Friesians and 

Brown Swiss using DNA-nucleases 

Felix Schuster, ING 

Modification of the SLCO1B3 gene in order to establish gene 

editing in chicken 

Stefanie Altgilbers, ING 

Inactivation of Coxiella burnetii during the short-time heat-

treatment of milk 

Wittwer Marcel, IBIZ 

Generation and characterization of SLA class I knockout pigs 

for xenotransplantation 

Hendrik Sake, ING 

17:30 – 18:15  Keynote Lecture 5: 

 One Health Aspects of Antimicrobial Resistance 

  Prof. Dr. Stefan Schwarz (Freie Universität, Berlin) 

from 18:30  Dinner and evening program 
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Wednesday, September 26th, 2018 

08:15   Welcome 

08:30 –10:30  Keynote Lecture 6:  

  Finished!: The end of the PhD, and what comes next 

Dr. Síofra McSherry (Scienza Science Coaching, Berlin) 

10:30 – 11:00 Coffee break, poster ranking 

11:00 – 12:00  Oral presentations: Session IV 

Basic Research: Molecular Mechanisms and Pathogenicity  

3D Imaging of Virus Infection in Solvent-Cleared Organs 

Luca Zaeck, IMVZ 

The influence of virus variant selection on Culicoides vector 

competence for bluetongue virus 

Silvija Vuckovic, IMED 

Mapping the induction of apoptosis in response to arenavirus 

infection 

Julia Holzerland, Junior Research Group Arenavirus Biology 

The Role of polymorphic membrane proteins (Pmps) in Chla-

mydia psittaci strains with different infectious potential 

Alison Favaroni, IMP 

12:00 – 13:00  Lunch 

13:00   Poster/ Speaker Price, Farewell 
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Keynote Lecture, September 24th, 2018 

 

Responding to the West African Ebola virus epi-
demic in the lab and in the field – a personal ac-
count  

Hoenen, Thomas 

 

Head, Laboratory for Molecular Biology of Filoviruses, Institute for Molecular 

Biology and Cell Biology, Friedrich-Loeffler-Institut 

 

 

From 2013 to 2016 West Africa was struck by an Ebola virus (EBOV) outbreak of 

dimensions never previously seen for this virus. In total, more than 23,000 peo-

ple contracted EBOV, and more than 11,000 succumbed to the infection. In ad-

dition to the direct death toll, the epidemic had devastating consequences for 

the health care system in Liberia, Sierra Leone, and Guinea – the countries that 

were hit the hardest by the epidemic - and completely disrupted life in these 

countries. Exported cases reached the U.S. and Europe, and caused significant 

concern, and sometimes outright panic. The international response to the out-

break, while slow in onset, eventually reached tremendous dimensions, with 41 

Ebola treatment units (ETUs) and 26 diagnostic laboratories established 

throughout the affected areas. At the same time, the outbreak led to a surge 

in research on EBOV and other filoviruses that pushed the field of filovirus re-

search forward dramatically. Further, increased public awareness and the re-

sulting political pressure resulted in the first clinical trials of countermeasures, 

some of which had been developed more than a decade earlier, but had never 

been advanced into clinical applications due to a lack of commercial interest.  

In the beginning of 2015 I was part of a team deployed by the National Institutes 

of Health (NIH) to provide diagnostic support to ETUs located in Monrovia, Li-

beria, including ELWA 3, the largest ETU ever built. An additional mission goal 

was the establishment of in-the-field sequencing capabilities in the form of na-

nopore sequencing, in order to test the future feasibility of such platforms for 

epidemiologic investigations. I will share my personal experiences working in 

the field, as well as addressing how the epidemic shaped my work in the labor-

atory at the NIH, and in particular how it allowed me to apply previously devel-

oped techniques to quickly address questions concerning the biology of West 

African EBOV isolates. 

 

 

 
Contact: Dr. Thomas Hoenen 
              thomas.hoenen@fli.de 
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Keynote Lecture, September 24th, 2018    Notes 
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Keynote Lecture, September 24th, 2018 

 

One Health - a new name for an old concept in 
infectious disease prevention and control 

von Messling, Veronika 

 

Director Veterinary Medicine Division, Paul-Ehrlich-Institut 

 

 
The One Health concept recognizes that the health and well-being of people, 
animals and the environment are connected. Starting from dietary traditions as 
well as livestock practices based on an empirical understanding of pathogen 
reservoirs and infection dynamics, we today routinely employ One Health strat-
egies in Human and Veterinary Public Health efforts to reduce disease burden 
and even prevent infection. In addition to avoiding transmission to humans by 
controlling or eliminating infection in the animal reservoir, as successfully done 
for rabies in Western Europe, efforts to find alternatives to antibiotics have led 
to vaccine-based approaches that prevent colonization of food-producing ani-
mals with salmonella and other food-borne pathogens. Another approach ex-
ploits the high species specificity of many closely related pathogens in combi-
nation with their structural and functional similarities. This is the basis not for 
the highly successful smallpox vaccine, but also for innovative vectored vac-
cines against emerging pathogens such as Ebola virus. A more indirect but in-
creasingly relevant aspect lies in the ability to gain unique insights in human 
pathogen-host interactions and assess the safety and efficacy of countermeas-
ures by studying related animal viruses in their natural host species. In return, 
many therapeutic approaches initially developed for patients are finding their 
way into companion animal medicine, thereby improving quality of life or avoid-
ing unnecessary suffering. As our understanding of complex and diverse patho-
gen-host interfaces improves, the importance of One Health-based approaches 
for the control of infectious diseases will continue to increase. 
 
 
 
Contact: Prof. Dr. Veronika von Messling 
              Veronika.vonMessling@pei.de 
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Keynote Lecture, September 24th, 2018    Notes 
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Keynote Lecture, September 25th, 2018     

 

One Health, but a plurality of moral views - 
On the relevance of ethics in the context of One 
Health  

Meijboom, Franck L.B. 

 

Head of the Centre for Sustainable Animal Stewardship, Associate Professor of 

Ethics, Vice president of the European Society for Agricultural and Food Ethics 

(EurSafe) at Utrecht University, Department of Animals in Science and Society, 

Faculty of Veterinary Medicine 

 

 

It looks like One Health is here to stay, given its endorsement at the level of 

policy and the way it shapes curricula of relevant scientific disciplines.  At face 

value One Health starts in empirical question of health, but the questions are 

not limited to ‘what’ and ‘how’ in relation to the interaction between human, 

animal and ecosystem. One Health also comes with ethical and conceptual pre-

sumptions, which affect its shape and scope. Therefore, speaking about One 

Health in morally neutral terms is impossible. The lecture shows the background 

of this claim, what it implies in practice and how one can deal with it. 

 

 

 
Contact: Dr. Franck L. B. Meijboom 
              f.l.b.meijboom@uu.nl 
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Keynote Lecture, September 25th, 2018    Notes 
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Keynote Lecture, September 25th, 2018 

 

One Health Aspects of Antimicrobial Resistance 

Schwarz, Stefan 

Institut für Mikrobiologie und Tierseuchen, Zentrum für Infektionsbiologie, 

Fachbereich Veterinärmedizin, Freie Universität Berlin 
 
 

“One Health” is the evolution of the earlier used term “One Medicine” which 

recognizes that humans do not exist in isolation, but are a part of a larger 

whole, a living ecosystem, and that activities of each member of this ecosystem 

affect the others. The ‘One Health’ concept recognizes that the health of peo-

ple is connected to the health of animals and the health of the environment. 

Interdisciplinary collaborations and communications in all aspects of healthcare 

of humans, animals and the environment are indispensable. Although the term 

"One Health" is fairly new, the concept has long been recognized, both nation-

ally and globally. Since the 1800s, scientists have noted the similarities in dis-

ease processes among animals and humans, although human and animal medi-

cine were separated until the 20th century.  

Under the ‘One Heath’ umbrella, many different topics can be summarized, one 

of which is antimicrobial resistance. Antimicrobial agents are used extensively 

in human medicine, veterinary medicine, but also in aquaculture and horticul-

ture. In all sectors, bacterial resistance to antimicrobial agents occurs and the 

resistant bacteria as well as their resistance properties are interchanged. Ex-

amples will be provided that refer to emerging resistance properties seen re-

cently among bacteria from humans and animals, including transferable re-

sistance to (i) carbapenems, (ii) polymyxins, and (iii) oxazolidinones, all anti-

microbial agents listed as critically important antimicrobials by the WHO. The 

examples presented will illustrate that antimicrobial resistant bacteria and 

their resistance genes have evolved in different sectors and are spread within 

and between these sectors via different transmission routes. 

 

 

 
Contact: Prof. Dr. Stefan Schwarz  
  Stefan.Schwarz@fu-berlin.de 
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Keynote Lecture, September 25th, 2018    Notes 
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Keynote Lecture, September 26th, 2018 

 

Finished!: The end of the PhD, and what comes 
next 

McSherry, Síofra 

 

Scienza Science Coaching, Coaching | Training | Konfliktmanagement, Berlin 

 

 

Aims: 

For many people, finishing the PhD is one of the most challenging experiences 

of their working lives. 

This lecture presents strategies for staying sane, getting to the finish line, and 

how to figure out what to do once you get there. 

 

Content in short: 

• Productivity and goal setting for successful completion 

• Stress management and self care 

• Submission, defence, and publication 

• What next? Academia and alternatives 

 

Methods: 

• Input by trainer 

• Discussion and exchange 

 

 

 
Contact: Dr. Síofra McSherry 
  smcsherry@zedat.fu-berlin.de 
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Keynote Lecture, September 26th, 2018    Notes 
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 Session I: Diagnostics, Vaccines and Therapies                    Oral presentation 

 

Molecular pen-side Test for the rapid detection of 
PPRV under field conditions 

Sabrina Halecker, Thomas C. Mettenleiter, Martin Beer, Bernd Hoffmann 

 

Friedrich-Loeffler-Institut, Federal Research Institute for Animal Health, 

Südufer 10, 17943 Greifswald - Insel Riems, Germany 
 
 
Peste des petits ruminant (PPR) is a highly contagious disease, especially in 
goats and sheep, with its major distribution in Africa and Asia. The PPR virus 
belongs to the genus of Morbillivirus in the Paramayxoviridae family. The OIE 
strives to eradicate the disease worldwide by 2030. In this context a molecular 
pen-side test for the rapid detection of PPRV under field conditions was devel-
oped. Therefore, three independent primer-probe-mixes were tested for the 
specific detection of PPRV in a high-speed TaqMan-assay approach. In addition, 
the TaqMan low-density array should be to detect not only PPRV but also im-
portant pathogens with clinically similar symptoms. Hence, further pathogens 
(FMDV, Parapoxvirus, Capripoxvirus, CCPP) will be integrated in this molecular 
pen-side test procedure. The aim of the assay development is a sensitive as well 
as a rapid and easy-to-handle test for the molecular pathogen detection of clin-
ically diseased goats and sheep with PPR-symptoms. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Contact: Sabrina Halecker  
              Sabrina.Halecker@fli.de 
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Session I: Diagnostics, Vaccines and Therapies                    Oral presentation 

 

Bacterial outer membrane vesicle - target and car-
rier for oral vaccination of fish against fish patho-
genic bacteria and viruses 
 
Sven Ostermann, Ruth Montero, Bernd Köllner 

 

Friedrich-Loeffler Institute, Institute of Immunology, Greifswald-Insel Riems, 

Germany 

 

 
High mortality rates after bacterial and bacterial-viral superinfections cause 
high losses for the aquaculture-industry. Bacterial vaccines for intramuscular or 
intraperitoneal injection were developed resulting in inflammatory granulomas 
and stress. We propose the design of an oral applicable vaccine based on outer 
membrane vesicles (OMV´s) of Aeromonas salmonicida. OMV´s resemble the 
outer membrane, are easy to isolate, non-replicating and can be manipulated 
to contain viral proteins. 
We characterized the innate immune response to bacterial and viral antigens 
utilizing an oral and peritoneal model of Oncorhynchus mykiss. Lineage marker 
specific monoclonal antibodies were used to compare the distribution, recruit-
ment and migration of specific cell populations in gut, peritoneum, spleen and 
head kidney. Recognized cell populations were isolated immunomagnetically 
for characterization of their mRNA profile, analyzing markers of macrophages 
(GCSFR, CD68), NK-T cells (NCCRP1) and dendritic cells (CD83, CD209), as well 
as expressed cytokines: IL-1b, IL-6, IL-8, IL-10, TNF and INFy.  
Early recognition of the bacterial stimuli is characterized by a high influx of 
myeloid cells at the peritoneal site. Comparing the kinetics of myeloid cells 
observed in the peritoneum to the gut in our two models and the recruitment 
of cells from spleen or head kidney is the focus of our study 

 

 

 

 

 

 

Contact: Sven Ostermann  
              sven.ostermann@fli.de 

 

 

 

 



  

24 | Junior Scientist Symposium - FLI| 09/2018 

Session I: Diagnostics, Vaccines and Therapies                    Oral presentation 

 

Meta-Omics Analysis of Systemic Effects of Anti-
infective Substances (MOASES) 

Wagner, Stefanie; Fuchs, Thilo 

 

Friedrich-Loeffler-Institut Jena, Institute of Molecular Pathogenesis (IMP), 

Working group Pathobiology of Mycobacterioses (Prof. Thilo M. Fuchs) 

 

 

The frequent use of antibiotics in human and veterinary medicine is assumed to 

generate new resistances in bacterial strains. Consequently, there is an urgent 

need for the development of new antiinfective substances and the examination 

of their systemic effects. For this reason, the Helmholtz Institute for Pharma-

ceutical Research Saarland synthesized the macrolide Chlorotonil. In coopera-

tion with the HIPS and the University of Greifswald, our study focuses on this 

substance and its impact on the gut microbiome in swine as a large animal 

model. Determination of the minimally inhibitory concentration for different 

model pathogens indicated that Chlorotonil selectively inhibits the growth of 

Gram-positive bacteria, while Gram-negative bacteria often harbor an intrinsic 

resistance. This selective mode of action presumably causes a shift in the com-

position of the swine’s gut microbiome. To investigate the systemic effects, 

piglets were fed with the macrolide. The composition of their intestinal micro-

biome was monitored via sequencing of the bacterial 16S rRNA genes. While the 

abundance of some sensitive bacteria was reduced, resistant strains spread out. 

Since these perturbations may influence the effectiveness and tolerance of the 

macrolide, current research addresses the functional effects of Chlorotonil on 

the microbiome. 

 

 

 

 

 

 

 

Contact: Stefanie Wagner  
              stefanie.wagner@fli.de 
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Session I: Diagnostics, Vaccines and Therapies                    Oral presentation 

 

Investigation of the immune response in chickens 
after immunization with recombinant Newcastle 
disease vector viruses against highly pathogenic 
avian influenza 

Magdalena Murr 1, Ibrahim Moharam 2, Angela Römer-Oberdörfer 1, Thomas C. 

Mettenleiter 1, Christian Grund 2, Ulrike Blohm 3 

 
1 Institute of Molecular Virology and Cell Biology, 2 Institute of Diagnostic Vi-

rology 
3 Institute of Immunology, Friedrich-Loeffler-Institute, Federal Research Insti-

tute for Animal Health, Südufer 10, 17493 Greifswald - Insel Riems, Germany 

 

 
Highly pathogenic avian influenza virus (HPAIV) of the subtype H5N1 belongs to 
the family Orthomyxoviridae and causes the highly pathogenic avian influenza 
(HPAI), a systemic and highly lethal disease in poultry. 
It is known that recombinant Newcastle disease vector viruses (NDV) expressing 
the hemagglutinin (HA) of the subtype H5N1 are able to induce high antibody 
titers against H5 in chickens conveying protection against a lethal infection with 
HPAIV H5N1. 
Mostly, humoral response is studied after immunization by measuring the induc-
tion of antibodies. However, the T-cell mediated immune response, a very im-
portant process in order to eliminate e.g. a viral pathogen has also to be con-
sidered and was investigated here, tracking the development and alteration of 
antigen-specific immune cell population and production of cytokines after im-
munization of commercial chickens. Since commercial chicken carry maternally 
derived antibodies (MDA) against Newcastle disease (ND) due to comprehensive 
vaccination, this study was carried out with a recombinant H5-expressing chi-
meric NDV (chNDVFHNPMV8H5), which is characterized by substitution of the 
NDV surface proteins F and HN by those of the avian paramyxovirus serotype 8 
and known to overcome the blockade of MDA resulting in a good replication.     

 

 

Contact: Magdalena Murr  
              magdalena.murr@fli.de 
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Session II: Epidemiology and Bioinformatics                    Oral presentation 

 

Genetic And Phylogenetic Pleading to Cowpox Virus 
Species Re-classification 

Florian Pfaff1, Annika Franke1, Maria Jenckel1, Bernd Hoffmann1, Dirk Höper1, 
Markus Antwerpen2, Hermann Meyer2, Martin Beer1, Donata Hoffmann1 

 
1 Institute of Diagnostic Virology, Friedrich-Loeffler-Institut, Federal Research 

Institute for Animal Health, Südufer 10, 17493 Greifswald, Germany 
2 Bundeswehr Institute of Microbiology, Neuherbergstr 11, 80937 Munich, Ger-

many 

 

 
Cowpox virus (CPXV) comprises a polyphyletic assemblage of isolates within the 
genus Orthopoxvirus (OPV). Isolates may cluster into different clades with two 
of these clades showing genetic similarities to either Variola virus or Vaccinia 
viruses. Here we report the full-length sequences of 20 CPXV strains isolated 
from different animal species and humans in Germany. A phylogenetic analysis 
of altogether 83 full-length OPV genomes confirmed the polyphyletic character 
of the species CPXV and suggested at least four different clades. The German 
isolates from this study mainly clustered into two CPXV-like clades and the clas-
sification of CPXV strains into clades roughly followed their geographic origin, 
with the highest clade diversity so far observed for Germany. However, we did 
not observe any relation between the hosts of the analyzed CPXV strains and 
their phylogenetic clustering into the clades. Furthermore, we found evidence 
for recombination between OPV clades. A single strain, isolated from a cotton-
top tamarin, clustered distantly from all other CPXVs and might represent a 
novel CPXV lineage. Whether this lineage represents a novel species among the 
OPV is, at the moment, not addressable, but could be topic of a revised nomen-
clature and classification of the OPVs that is urgently needed. 

 

 

 

 

 

Contact: Florian Pfaff  
              florian.pfaff@fli.de 
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Session II: Epidemiology and Bioinformatics                    Oral presentation 

 

The variegated squirrel bornavirus 1 in captive 
squirrels in Germany - An epidemiologic survey 

Valerie Allendorf1, Kore Schlottau2, Vanessa Schulze3, Franz J. Conraths1, 

Rainer G. Ulrich3, Martin Beer2, Timo Homeier-Bachmann1 

 
1 Institute of Epidemiology; 2 Institute of Diagnostic Virology; 3 Institute of Novel 

and Emerging Diseases, Friedrich-Loeffler-Institut, Greifswald-Insel Riems 

 

 
The zoonotic variegated squirrel bornavirus 1 (VSBV-1), causative agent in at 
least three cases of fatal human encephalitis, was detected in nine German 
squirrel husbandries, affecting five species of two different subfamilies of the 
family Sciuridae so far. The squirrels are presumably asymptomatic virus shed-
ders. Viral transmission may occur via bites and scratches. The evaluated hus-
bandries were predominantly identified during tracing-back-investigations of 
animal movements from and to affected husbandries and hence, underlie a 
strong selection bias. A survey is needed to determine the true prevalence of 
VSBV-1 in the German captive sciurid population. 
As there is no official registration system for these small mammals, investiga-
tions regarding numbers and distribution of sciurid husbandries are conducted 
for creating basic data sets. In a participatory approach, data are primarily col-
lected in an online survey promoted within different squirrel breeder and owner 
networks. A subsequent cross-sectional study will be based on the data obtained 
by the online survey. 
The preliminary results show the diversity of German squirrel husbandries.  They 
differ widely in the species kept, size and type. In comparison to the husband-
ries detected in the course of tracing-back, this once again underlines the im-
portance of a cross-sectional study for determining the VSBV-1-prevalence. 
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Avian influenza viruses (AIVs), belonging to the family Orthomyxoviridae, carry 

a segmented, single-stranded RNA genome. AIVs are classified into 16 hemag-

glutinin and nine neuraminidase subtypes. Furthermore, low pathogenic (LP) or 

highly pathogenic (HP) pathotypes are distinguished based on a monobasic or 

polybasic cleavage site within the hemagglutinin. To date, HPAIVs are naturally 

restricted to H5/H7 subtypes.  

In winter 2016-2017, HPAIVs H5Nx caused the most severe epizootic outbreak 

ever reported in Germany. While not of zoonotic potential, the viruses led to 

devastating (economic) losses in both domestic gallinaceous poultry and water-

fowl holdings alongside aquatic wild bird populations. The unprecedented vari-

ety of genetic variants that comprise different H5N8, H5N5 and recently H5N6 

subtypes point to the need of fast and accurate analysis of viral genomes and 

the evaluation of their zoonotic potential.  

Using next generation sequencing, we will investigate their phylogenetic clas-

sification, describing possible new reassortants and their potential origin, thus 

allowing the identification of connections within/between outbreaks. An anal-

ysis workflow for next generation sequencing data will be established permit-

ting fast and standardized data evaluation in the case of further outbreaks.  

The results will be combined to create a phylogeographical map, allowing an 

overview of the outbreak in a spatiotemporal manner.  
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West Nile virus (WNV) is an arthropod-borne virus (arbovirus) spreading in trans-
mission cycle between the mosquitoes and the birds. In addition to that horse 
and human are also the victim of WNV but they are victims of incidental infec-
tion only. Moreover, the role of the migratory birds in the spread of WNV is a 
poorly understood subject. 
In our current work, we have developed a compartment based ODE model which 
is of SEIR (susceptible-exposed-infected-removed) type to devised to decipher 
the intricacy of the spreading dynamics of the WNV. In this model, we have 
coupled the terrestrial and aqueous stages of mosquitoes through a single ODE, 
for the simplicity. Additionally, along with the local spread, spatial spread 
through aerial movement of the local birds and seasonal appearance, disappear-
ance of the migratory birds are included. 
As results, we will present the solutions of the local infection model as well as 
an analytical expression for the basic reproduction number $R_0$. The seasonal 
and environmental impacts are also included into the considerations. The asso-
ciated map of the basic reproduction number $R_0$ shall be investigated fur-
ther along with the ODE coupled with the network in the future work. 
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In modern livestock farming horned cattle pose an increased risk of injury for 
each other as well as for the working staff. Polled cows usually are easier and 
safer in handling and tend to be less aggressive.  
Disbudding without anesthesia is legal up until the age of six weeks. Neverthe-
less, this is associated with stress and pain for the respective calves and there-
fore raises concerns regarding animal welfare. In order to improve animal wel-
fare, breeders agreed to increase the percentage of polled animals. Regular 
cross breeding however takes too long and results in the loss of desirable ge-
netic gain due to the small gene pool of polled Holstein-Friesian (HF) and Brown-
Swiss (BS) bulls. 
In this project, we will utilize the CRISPR/Cpf1 system to edit the HF and BS 
horned locus on chromosome 1. Therefore, we will (i) introduce the Celtic mu-
tation causing the polled phenotype in beef cattle into the horned locus of the 
HF and BS genome, and (ii) introgress various single point mutations that are 
discussed to be correlated with the polled phenotype in dairy cattle to gain 
further knowledge about the exact mechanisms involved in those processes. 
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Recent developments of highly specific designer nucleases allow the precise 
genetic modification of vertebrate genomes. Here, we aim to establish a de-
signer nuclease protocol for the genetic modification of chicken primordial 
germ cells (PGC). A first target is a provirus (EAV-HP) insertion in the 5` flanking 
region of the SLCO1B3 gene in Araucana chicken, which is supposed to be caus-
ative for the blue eggshell color in this breed. For this reason we will perform 
knock-out experiment using the CRISPR/Cas9 designer nuclease system to cut 
out the retroviral sequence. In addition, we also pursue a knock-in approach in 
White Leghorn breed using the Sleeping Beauty transposon system. The integra-
tion or removal of the EAV-HP sequence will be performed in vitro in PGCs, the 
precursors of germ cells. After the genetic modifications in vitro, the PGCs will 
be injected into a blood vessel of 2.5 day old chicken embryos to obtain chi-
meric offspring. The male germ line chimera will be raised to sexual maturity 
and mated to produce transgenic hens whereas the gonads of female chimeric 
chicks are inspected to assess the germline colonization by injected PGCs. The 
eggs of the adult transgenic chickens will be checked for the desired color. 
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Coxiella burnetii is a gram-negative, intracellular bacterium and the causative 
agent of the zoonosis Q fever. Infected animals, especially ruminants, can shed 
the organism amongst others via the milking process. Therefore it is necessary 
to pasteurize raw milk products before they enter the human food chain. Ex-
periments for the regulations of milk pasteurization were performed during the 
1950s and 1960s and until now, they are still the international standard. 
The aim of this study is to determine optimal short-time heat-treatment condi-
tions for effective reduction of Coxiella burnetii in milk in agreement with the 
specifications of the Codex Alimentarius. Furthermore, the heat resistance 
mechanisms of the organism should be tested by comparative studies of the 
spore-like form and the metabolic active form, using transcriptional analyses. 
Early experiments involved reactivation of six different C. burnetii isolates via 
cell culture following axenic propagation and pasteurisation. The breakpoints 
of the pasteurized samples were identified by determination of colony-forming 
units and by viability testing in axenic media. Additional detection methods 
involved the use of Real-Time PCR and embryonated hen´s eggs. The successful 
enrichment of the spore-like form was confirmed by TEM. According to their 
breakpoints, the tested C. burnetii strains showed similar pasteurisation behav-
iour. 
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The growing demand for suitable organs for transplantation cannot be met by 
human donors. Xenotransplantation is promising to overcome this situation by 
using the domestic pig as a donor for functional xenografts. Key features such 
as similarity in anatomy and physiology together with the feasibility of precise 
genome editing and the ability of clean housing, make this species the most 
suitable for xenotransplantation. 
Despite major improvements throughout the last years, the immunological in-
compatibility still exists and rejection responses are not fully overcome yet. 
The aim of this project is to create MHC class I knock-out pigs for xenotrans-
plantation. We use the CRISPR/Cas9 system to target exon 2 of beta-2-micro-
globulin, which is a critical element for the assembly of the functional MHC 
class I complex.  
MHC class I deficient cells were employed in SCNT. Pregnancies were success-
fully established and led to the birth of 7 viable piglets. These piglets were 
further geno- and phenotyped. 
SLA class I knockout pigs might contribute to the generation of xenografts which 
are protected against the human immune system and thereby help to bring xen-
otransplantation closer to clinical application. 
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The visualization of infection events in tissues and organs using immunolabeling 
is a key method of modern infection biology. The ability to observe and study 
the distribution, tropism, and abundance of pathogens inside of organ samples 
provides pivotal data on disease development and progression. Until recently, 
immunolabeling was mostly restricted to thin sections of paraffin-embedded or 
frozen samples. Because of the limited 2D image plane provided by thin sec-
tions, crucial information on the complex structure of respective organs and the 
surrounding cellular context of the infection environment is lost. Consequently, 
distinct assertions on topics like infiltration of cells to the site of infection or 
directed virus spread can prove difficult. The introduction of a new tissue-clear-
ing technique and its successor uDISCO as well as the implementation of an 
applicable immunostaining protocol now provide an efficient tool to study high-
volume image stacks of infected organs. Here, we applied uDISCO to both brain 
and lung tissue samples from animals infected with rabies virus and swine influ-
enza virus, respectively. Confocal laser scanning microscopy enabled us to ob-
tain high-resolution image stacks of organ slices as thick as 1 mm in order to 
gain further insights into the infection environment of respective target tissues. 
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Bluetongue disease is an infectious, non-contagious viral disease of domestic 
and wild ruminants, caused by bluetongue virus (BTV), (Orbivirus: Reoviridae); 
a double stranded RNA virus transmitted by biting midges (Culicoides spp.).  
Bluetongue disease has a major economic impact mainly in sheep production in 
many countries. Currently, there are 27 known serotypes of BTV with different 
rates of virulence and many genetic variants. BTV can reassort and recombine 
to form new variants. Studies using conventional molecular methods have al-
ready shown that individual blood-feeding Culicoides select different BTV vari-
ants from the virus pool present in a viraemic blood-meal. However, the impact 
of virus variant selection on vector competence is currently unknown. 
Therefore, the aim of this project is to determine BTV variant selection in a 
Culicoides sonorensis laboratory model (originally supplied by the Pirbright In-
stitute) from a viral variant pool with next generation sequencing techniques. 
For this, laboratory reared C. sonorensis will be infected with virus variant pools 
of a highly competent BTV-4 strain via artificial membrane systems and virus 
variants will be compared from the blood meal and from the fully disseminated 
insects. Initial experiments will be followed by assessment of dosage limits and 
different incubation temperatures.  
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Arenaviruses represent an important group of zoonotic pathogens known to be 
a serious threat to human health. Highly pathogenic virus species cause severe 
disease in humans, particularly hemorrhagic fever, while closely related family 
members exhibit little or no pathogenicity. The basis for these dramatically 
different virulence phenotypes is insufficiently understood, but investigations 
of host cell responses have provided crucial insights. In particular, apoptosis is 
one of the host cell’s key invasion defense mechanisms, but can also be regu-
lated by some viruses to promote their propagation. For arenaviruses, it has 
been shown that the non-pathogenic Tacaribe virus (TCRV) strongly induces 
caspase-dependent apoptosis, whereas its pathogenic relative Junín virus 
(JUNV) does not. In order to reveal which signaling pathways are responsible for 
the induction of apoptosis during TCRV infection, a variety of methods (Western 
Blot, RT-qPCR, Flow Cytometry and Microscopy) were used to investigate acti-
vation of established apoptotic pathways. In particular, we focused on the role 
of pro- and anti-apoptotic host cell factors of the Bcl-2 protein family and the 
involvement of related sensors. This has provided us with a more detailed un-
derstanding of the host machinery involved in initiating apoptosis in response 
to arenavirus infection. 
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(Pmps) in Chlamydia psittaci strains with different 
infectious potential 

Alison Favaroni, Christiane Schnee 

 

Institute of Molecular Pathogenesis, Friedrich-Loeffler-Institut, Jena 

 

 
Chlamydia psittaci is the responsible agent for chlamydiosis in birds and can be 
transferred to humans by inhalation. C. psittaci infects a broader range of tis-
sues, replicates faster than other Chlamydiae, and its infectious and zoonotic 
potential varies among avian and non-avian strains. The coding sequences of 
Pmps are among the most variable regions of chlamydial genomes. Several Pmps 
from different species are immunoreactive proteins, and Pmps from C. tracho-
matis are adhesins. Pmps are highly heterogeneous, suggesting a correlation 
with tissue tropism and pathogenicity. 
Since Pmps are thought to be key players in chlamydial infection, our purpose 
is to investigate how Pmps may influence the infectious abilities of different 
avian and non-avian C. psittaci strains. 
Recombinant PmpB and PmpD from C. psittaci DC15, a non-avian isolate, have 
been produced and their adhesive properties to human and animal epithelial 
cells analyzed. Antibodies will be raised against the adhesive Pmps and used to 
investigate their expression during the infection. Concurrently, Pmp expression 
profiles of C. psittaci from different animal origin will be analyzed by RT-qPCR. 
Comparisons of Pmp expression profiles among different C. psittaci isolates 
might lead us to identify which Pmps may play a crucial role for their virulence 
potential. 
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The aim of this study was to examine the detoxification of DON-contaminated 
maize with SoS and its impact on the performance of fattening pigs. 
Material and Methods: Background-contaminated (CON) and Fusarium-contami-
nated (DON) maize kernels (44.4 mg DON/kg maize) were treated with one of 
three SoS-levels (0, 2.5, 5.0 g/kg maize) and wet-preserved with 15 g/kg pro-
pionic acid (20% moisture content) for 63-70 d. These different maize batches 
were included at 10% in a barley-wheat-soybean meal based diet, resulting in 
six groups. Ninety-six Barrows (BHZP, n=16/diet) with an initial body weight 
(BW) of 32.5 ± 3.4 kg were equally assigned to one of six diets and housed 
individually in floor pens for 10 weeks. Besides different performance parame-
ters, DON and DONS (DON sulfonates) concentrations in blood and feed were 
determined. Data were statistically analyzed with PROC MIXED (SAS 9.4). 
Results: Mean DON concentrations decreased by 30% in diet DON2.5 and 65% in 
diet DON5.0. This was also reflected in DON plasma concentrations. Pigs receiv-
ing diet DON- demonstrated the lowest performance, which was recovered to 
control levels by both SoS-treatments.  
Conclusion: Wet-preservation of DON-contaminated maize with SoS successfully 
reduced DON concentration in the feedstuff. 
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The health of food-producing animals, like pigs, is of huge importance for agri-
culture and consumer protection, as infectious diseases lead to a loss of pro-
duction up to 20%. Furthermore, the increase of zoonotic diseases has a direct 
impact on the human population. Therefore, in this study three different viruses 
(African Swine Fever Virus ASFV, Influenza A Virus IAV, Pseudorabies Virus PrV) 
leading to infectious diseases in swine, were used to establish a standardized 
model for screening for new antivirals.  
To develop a screening method that is suitable for high throughput and for dif-
ferent viruses various factors like maximal drug concentration, infectivity, 
timeframe of treatment and infection, cytotoxicity, use of tagged or untagged 
virus, and appropriate cell lines have to be tested. In addition, the life cycle of 
the virus is of great relevance. A virus leading to cytolysis, for instance, can 
affect the results massively. 
So far, we have tested 120 substances for antiviral activity, using wild type 
ASFV-BA71 or the virus mutants PrV Luciferase A916 and IAV-Belzig-NS1-GFP-
2A-NEP, coding for Luciferase or a GFP-tagged NS1 protein, respectively. For all 
viruses, a few potential candidates will be selected for further characterization. 
Future experiments are needed to confirm these candidates, but also the opti-
mal timing of treatment, mechanisms of action, as well as development of re-
sistances need to be investigated. 
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Puumala orthohantavirus (PUUV), member of the family Hantaviridae, is a single 
stranded RNA virus with a tri-segmented genome of negative polarity.  It is 
known to cause the majority of hantavirus disease cases in Central and Western 
Europe. Human infection is characterized by mild to moderate hemorrhagic fe-
ver with renal syndrome (nephropatica epidemica). The only virus reservoir in 
Central and Western Europe is the bank vole, Myodes glareolus. In vitro and in 
vivo experiments on virus - host interaction are rare due to the lack of adequate 
cell culture and infection models. Additionally, PUUV is regularly grown in 
VeroE6 cell line where it replicates rather poorly compared to other viruses of 
the family Hantaviridae. Preparation of primary bank vole cells for the propa-
gation of PUUV has been described, but permanent bank vole cell lines produc-
tively producing PUUV have not been established. Therefore, we describe the 
kinetics of PUUV in a permanent bank vole kidney cell line. We show that bank 
vole cells allow efficient propagation of a lab-adapted PUUV strain. In conclu-
sion, the newly described host-derived cell line may represent an excellent tool 
for characterization of rodent-associated PUUV and may be used as an in vitro-
model to study virus replication and pathogenesis. 
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Avian influenza viruses (AIV) belong to family Orthomyxoviridae. They are en-
veloped viruses with segmented single-strand RNA genome. AIV have 16 hemag-
glutinin (HA) and 9 neuraminidase (NA) distinct subtypes with possible 144 HxNx 
combinations. All AIV subtypes were isolated from aquatic birds, the natural 
reservoir of the virus, and some viruses particularly H9N2 infect mammals in-
cluding pigs, dogs, horses and humans causing mild or fatal infections. The HA 
plays important roles in interspecies transmission, virulence and immune-eva-
sion whereas the NA is important for virus release from infected cells and ad-
aptation on terrestrial birds. Since 2012, H9N2 viruses are semi-endemic in Ger-
many and gradual accumulation of mutations in the hemagglutinin proteolytic 
cleavage site (HACS) as well as in the neuraminidase stalk domain were ob-
served. Using reverse genetics, all gene segments of a recent German H9N2 
virus were successfully cloned. Recombinant viruses with single mutations in 
the HACS (K319G, K319A, K319N, K319S, K319D), mimicking the field viruses, 
were rescued in cell culture and propagated in embryonated chicken eggs. Like-
wise, rescue of viruses with deletions or insertions in the NA stalk domain is in 
progress. The impact of the HA and NA variations on virus fitness will be studied 
in vitro and in vivo.   
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Characterization of alternative isoforms of the 
Junín nucleoprotein 
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The limited coding capacity of RNA viruses, including arenaviruses, makes it 
challenging to generate the range of protein activities needed for a successful 
infection. Therefore, many such viruses increase their protein complexity by 
using different post-translational modification mechanisms. In particular, for 
Junín virus (JUNV) the nucleoprotein (NP; 63kD) appears to exist in several ad-
ditional isoforms (53kD, 47kD and 40kD). While two of these isoforms (47kD and 
40kD) are produced by caspase cleavage and lead to the suppression of apopto-
sis in infected cells, the origin of the predominant 53kD isoform remains un-
known. Using site-directed mutagenesis, we could exclude that the 53kD frag-
ment results from cleavage at a canonical caspase recognition site (i.e. cleav-
age after an aspartate). Further, to narrow down the initiation site for this 
isoform we used alanine scanning. The results suggest the usage of alternative 
translation-initiation sites. Furthermore, to explore the functional relevance of 
these alternative NP isoforms we have constructed versions of JUNV NP defi-
cient for caspase cleavage, as well as truncated versions of the two smallest 
isoforms and examined their intracellular distribution. These results contribute 
to a better understanding of arenavirus strategies to acquire additional protein 
functionality from a limited coding capacity.  
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Analysis of the nuclear localization of the Filovirus 
matrix protein VP40  
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Filoviruses are zoonotic pathogens causing severe hemorrhagic fevers in humans 
and non-human primates with high case fatality rates. In recent years, the num-
ber and scope of outbreaks has increased, highlighting the importance of better 
understanding the molecular aspects of filoviral infection in order to be able to 
better combat this virus.  
Matrix proteins mediate assembly and budding of infectious particles from the 
cytoplasm of infected cells. However, several studies demonstrated that matrix 
proteins of negative strand RNA viruses can also be found in the nucleus of cells, 
indicating additional roles of these proteins during infection. Therefore, we in-
vestigated a possible nuclear localization of the filovirus matrix protein VP40 
by using immunofluorescence microscopy and a newly established fractionation 
assay. Similar to other matrix proteins, VP40 was found to translocate to the 
nucleus of cells independently of other filoviral proteins, and its own oligomer-
ization state. This finding has increased our understanding of the intracellular 
distribution of VP40, and has revealed that it might be capable to interact with 
nuclear host factors and influence the virus life cycle by a so far unknown mech-
anism, which could be a potential target for the development of novel thera-
peutics against these viruses. 
  
Contact: Janine Brandt 
              janine.brandt@fli.de 
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Does body condition and concentrate proportion of 
the ration influence the adipose tissue depot mobi-
lization in dairy cows during early lactation?  

Katharina Bünemann, Dirk von Soosten, Ulrich Meyer, Sven Dänicke 
 
Institute of Animal Nutrition, Friedrich-Loeffler-Institut (FLI), Federal Re-
search Institute for Animal Health, Braunschweig  
 
 
In early lactation, cows mobilize body fat to counterbalance the energy deficit, 
which may lead to ketosis. The aim of this study was to investigate the influence 
of body condition score (BCS) and concentrate proportion in the diet (C) on the 
mobilization. Fifty-nine cows were divided into four groups with the factors BCS 
and C. Before calving, all animals were either in a low or a high BCS group and 
subdivided into a low and high concentrate sub-group, after parturition. The 
BCS was recorded weekly. At four time points ultrasonic measurements were 
performed to estimate adipose tissues (subcutaneous, mesenteric, retroperito-
neal, omental adipose tissue) and to calculate the mobilization (Raschka et al. 
2016). C did not influence the mobilization of any adipose tissue depot, but the 
BCS had an effect over time in a single adipose tissue depot (subcutaneous ad-
ipose tissue PBCS = 0.002). The mesenteric adipose tissue (mat) was most mo-
bilized (Ptime x adipose tissue depot <0.001). Different C in the rations did not 
affect the mobilization of body fat reserves. The BCS seems to play a certain 
role in fat depot changes during early lactation. The mat appears to be most 
important for energy equilibration.  
 
  
Contact: Katharina Bünemann 
              katharina.buenemann@fli.de 
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Whole genome sequencing and phylogenetic analy-
sis of EBLV-1 genomes from German bat samples 

S. Calvelage 1, K. Schlottau 1, C. Freuling 2, T. Müller 2, M. Beer 1, D. Höper 1  
 
1 Institute of Diagnostic Virology, Friedrich-Loeffler-Institut Greifswald - Insel 
Riems, Germany 
2 Institute of Molecular Virology and Cell Biology, Friedrich-Loeffler-Institut, 
Greifswald - Insel Riems, Germany 
 
 
While Rabies still causes several thousand human casualties annually, thorough 
research led to a deeper understanding of the epidemiology and genetic diver-
sity of lyssaviruses over the past few years. Within this process, next generation 
sequencing (NGS) approaches became the method of choice for detailed inves-
tigations at the nucleotide sequence level, resulting in a continuously expanding 
set of available lyssavirus whole genome sequences. In previous studies, a set 
of around 1000 bat samples originating from different locations in Germany was 
analyzed and prescreened by RT-qPCR for a variety of viral agents. As a first 
result, five samples were identified as lyssavirus positive and therefore chosen 
for a whole genome sequencing approach. The obtained viral genome sequences 
were identified as European bat lyssavirus 1 (EBLV-1), the most common lyssa-
virus species related to bat rabies cases in Europe. Beside the well-known res-
ervoir host Eptesicus serotinus, we were also able to confirm the occurrence of 
EBLV-1 in the bat species Pipistrellus pipistrellus, which is an unusual spillover 
host for EBLV-1. A first phylogenetic analysis showed a close relationship be-
tween the sequenced viral genomes without a distinct host specificity, cluster-
ing with previously discovered genomes from the sublineage EBLV-1a.  
 
Contact: Sten Calveage 
              sten.calvelage@fli.de 
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Ngari virus: a natural Bunyamwera and Batai virus 
reassortant 

N. Cichon, M. Eiden, U. Ziegler, M. Groschup 
 
Institute for Novel and Emerging Infectious Diseases, Friedrich-Loeffler-Insti-
tut, Greifswald-Insel Riems, Germany  
 
 
Ngari virus (NRIV), Bunyamwera virus (BUNV) and Batai virus (BATV) are mem-
bers of the Bunyamwera serogroup in the genus Orthobunyavirus of the family 
Peribunyaviridae. They are characterized by a tri-segmented, enveloped nega-
tive-strand RNA genome. Sequence analysis showed that NRIV is a natural reas-
sortant 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 reas-
sortment probably led to an increased virulence, which is associated with hem-
orrhagic 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 mo-
lecular biological diagnostic tools for these three viruses and to determine po-
tential cross-reactions. For this purpose NRIV, BATV and BUNV derived antibody-
positive sera will be checked in an ELISA based on the NRIV nucleoprotein (NP) 
and glycoprotein Gc and in addition in a serum neutralizing test to analyze their 
cross-reactivity. Furthermore, a quantitative real-time reverse transcription 
PCR for detection of NRIV based on primers that target the S segment will be 
established and evaluated.  
  
Contact: Nicole Cichon 
              nicole.cichon@fli.de 
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Understanding the zoonotic Hepatitis E virus (HEV-
Rabbit) infections in animals:  Establishment of a 
reverse genetic system of subgenomic HEV se-
quences and studies about the virulence for differ-
ent mammals. 

Filip Cierniak, Rainer G. Ulrich, Martin H. Groschup, Martin Eiden 
 
Institute of Novel and Emerging Infectious Diseases (INNT) at the Friedrich-
Loeffler-Institut 
 
 
Hepatitis E Virus (HEV) is one of the leading causes of viral hepatitis across the 
world. While the infection is usually asymptomatic, severe symptoms can de-
velop in rare cases depending on the genotype. In recent years the rising num-
ber of autochthonous infections in developed countries expanded the focus to 
the zoonotic aspects of the disease. Main reservoirs for HEV are pig and wild 
boar and to a lesser extent deer and rabbits. Recently rabbit HEV sequences 
were identified in human HEV patients. Moreover, rabbit HEV is a promising 
animal model, developing similar symptoms like humans, such as chronicity or 
high mortality during pregnancy. Many molecular mechanisms of HEV replica-
tion and pathogenicity remain elusive due to the lack of an efficient cell culture 
system. The existing culture systems are limited to combinations of specific 
virus strains and cell lines. The aim of this work is to establish a replicon system 
based on rabbit HEV and to elucidate the factors relevant for efficient replica-
tion and cell-to-cell spread of the virus. Further, we aim to identify the effects 
of adaptations of the virus to cell culture conditions on infectivity and patho-
genicity in vivo. 
  
Contact: Filip Cierniak 
              filip.cierniak@fli.de 
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Expression of viral immunogens by novel pestivirus 
replicons 

Anja Dalmann, Ilona Reimann, Martin Beer 
 
Institute of Diagnostic Virology, Friedrich-Loeffler-Institut, Greifswald-Insel 
Riems 
 
 
Novel infectious diseases are emerging with increasing frequency worldwide. 
Therefore, systems allowing the expression of viral immunogenic domains are 
needed for rapid implementation of prevention measures.  
For the atypical pestivirus Bungowannah virus (BV) a unique broad in vitro host 
range was described. Therefore, we established BV replicons expressing key 
immunogens of Schmallenberg virus (SBV), Middle-East respiratory syndrome 
coronavirus (MERS-CoV) and classical swine fever virus (CSFV).  
Replicons with deletion within either the capsid, Erns, E1 or E2 protein were 
produced that replicated autonomously following in vitro transcription and 
RNA-transfection, but did not produce infectious virus. Interestingly, the con-
structs with partial or complete deletions within Erns could be passaged up to 
two further rounds, allowing protein expression for more than one cycle. 
Nanoluciferase expressing replicons demonstrated a high replication efficiency 
of the BV replicons, especially of BV_∆Erns. As a proof of principle, BV_∆Erns 
was used to express an immunogenic SBV-Gc-domain, the MERS-CoV RBD-do-
main and the main immunogen of CSFV, the E2-protein. The replicons could also 
be trans-complemented and further passaged in a porcine cell line constitu-
tively expressing BV-Erns. Hence, BV_∆Erns is a useful tool for the expression of 
heterologous genes and could be used for the development of replicon vaccines. 
  
Contact: Anja Dalmann 
              anja.dalmann@fli.de 
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EFFECTS OF A CARNITINE SUPPLEMENTAION ON THE 
HAEMATLOGY OF DAIRY COWS DURING TRANSITION 
PERIOD 

S. Daniels, J. Meyer, J. Frahm, S. Kersten, U. Meyer, S. Dänicke 
 
Institute of Animal Nutrition, Friedrich-Loeffler-Institut, Braunschweig, Ger-
many 
 
 
Transition period is immunological as well as metabolically challenging for dairy 
cows. However, individual variation of physiological parameters overlay effects 
of dietary intervention strategies. Therefore, the present investigation aimed 
to characterize the haematological profile as influenced by l-carnitine as a cru-
cial factor of mitochondrial respiration. A total of 54 multipara German Holstein 
cows were subdivided into a control and a carnitine supplemented group (25 
g/d of rumen-protected L-carnitine (Carneon 20 Rumin-Pro, Lohmann Animal 
Nutrition)). Supplementation via concentrate started six weeks before calving 
until 15 weeks in lactation, while EDTA blood samples were taken at regular 
intervals.  Red and white blood cell counts and related parameters were rec-
orded using an automatic cell analyser (Celltac MEK 6500 α, Nihon Kohden).  
Changes in leukogram were more pronounced than in erythrogram. Number of 
granulocytes increase around parturition with a peak concentration at 4 hours 
after calving (> 3-fold increase as compared to day 42 before calving), whereas 
lymphocytes were unaffected. 
  
Contact: Susanne Daniels 
              susanne.daniels@fli.de 
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Rarefaction analysis for reliable virus detection us-
ing metagenomics 

Arnt Ebinger, Martin Beer, Dirk Höper 
 
Institute for Diagnostic Virology, Friedrich-Loeffler-Institut, Federal Research 
Institute for Animal Health 
 
 
Metagenomics is a powerful tool to identify novel or unexpected pathogens, 
since it is generic and relatively unbiased. Several factors determine the sensi-
tivity of metagenomic analyses in diagnostic procedures; a major determinant 
is the dataset size. Therefore, we performed rarefaction analyses with several 
datasets, which originated from Borna disease virus 1 (BoDV-1) positive human 
encephalitis cases from Germany, to determine the necessary size of datasets 
to detect BoDV-1 with a certain probability. For this, we randomly subsampled 
the datasets and mapped the reads along the BoDV-1 reference sequence to 
analyze the number and proportion of virus reads and contigs, respectively. In 
an example with high virus load (Cq 19-20), we detected 5-10 reads in subsam-
ples of 10.000 reads. This shows that the virus/host ratio strongly affects the 
output of viral reads in datasets. While the lengths of the generated contigs, 
i.e. the coverage of the genome, reached a plateau very fast, there was a pro-
portional increase of sequence depths and subsample sizes. In one case, we 
observed an over-representation of the 3’ prime end of the BoDV-1 genome, 
which might reflect the transcription gradient of BoDV-1 during replication. The 
results will help assess the reliability of metagenomic results.  
 
Contact:  Arnt Ebinger 
               Arnt.Ebinger@fli.de 
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Ko-Infekt – First interaction between pathogen and 
host and the subsequent response of different in-
nate immune cells 

Maria Ecke¹, Alexander Schäfer², Theresa Schwaiger¹, Bernd Köllner², Char-
lotte Schröder¹, Martin Beer³ 
 
1 Department of Experimental Animal Facilities and Biorisk Management, Frie-
drich-Loeffler-Institut, Greifswald-Insel Riems 
2 Institute of Immunology, Friedrich-Loeffler-Institut, Greifswald-Insel Riems  
3 Institute of Diagnostic Virology, Friedrich-Loeffler-Institut, Federal Research 
Institute for Animal Health, Greifswald, Germany 
 
 
Co-Infections of bacterial and viral pathogens in the lung especially of Influ-
enza-A-Virus and pneumonia inducing bacteria are huge problem due to their 
high morbidity and mortality rates.  As part of the project Ko-Infekt pigs are 
chosen as infection-model to investigate the interaction between host and path-
ogens to establish a model for co-infection in humans, because physiological 
and anatomical similarities which are higher than 80 %.  
In my PhD thesis I will focus on investigation of initial interaction between 
Streptococcus suis and innate immune mechanisms in lung epithelium, espe-
cially interaction between Strep. suis and epithelium and with innate immune 
cells. Here I want to characterize kinetics of different cell populations (mono-
cytes, macrophages, DC and innate lymphoid cells; ILC). To investigate porcine 
ILCs I will use of lineage marker specific mabs for a negative cell selection ap-
proach and proof nature of isolated cells by PCR verification of distinctive cell 
markers. PCR will also be used to analyze the cytokine-profile (e.g. type I and 
III IFN’s, interleukins, chemokines) of epithelial cells in response to infection. 
The first animal trial will be used to establish bacterial lung-infection-model in 
pigs to define the dose-effect of Streptococcus suis infection in relation to clin-
ical outcome.  
 
Contact:  Martia Ecke 
               maria.ecke@fli.de 
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Development of a semi-quantitative scoring system 
for light microscopic assessment of tissue tropisms 
and lesion profiles in avian influenza A virus infec-
tions 

O. I. Fatola1; D. Scheibner2; S.E.M. Abdelwhab2; R. Ulrich3 

 

1 Institute for Novel and Emerging Infectious Diseases, Friedrich-Loeffler-Insti-
tut, Germany  
2 Institute of Molecular Virology and Cell Biology, Friedrich-Loeffler-Institut, 
Germany  
3 Department of Experimental Animal Facilities and Biorisk Management, Frie-
drich-Loeffler-Institut, Germany  
 
 
Influenza A viruses (IAV) exhibit a highly variable pathogenicity and virulence 
for domestic and wild birds, as well as other vertebrate species including hu-
mans. The aim of this study was the employment of a scoring system that allows 
statistical analysis of tissue tropisms and lesion profiles of different IAV strains 
across different hosts and tissues. We employed a semi-quantitative scoring sys-
tem using archival slides from multiple experimental IAV infection studies. The 
severity of necrotizing inflammation as well as lymphatic necrosis, apoptosis 
and/or depletion was scored on an ordinal 4-step scale (unchanged, mild, mod-
erate, severe) and the distribution of parenchymal as well as endothelial IAV 
nucleoprotein (NP) was evaluated on an ordinal 4-step scale (none, focal/oli-
gofocal, multifocal, coalescing/diffuse). We were able to demonstrate an IAV 
strain dependent difference in the degree of severity of necrotizing lesions as 
well as lymphatic depletion in various tissues. Furthermore, we observed a dif-
ference in the distribution of IAV NP between different tissues. Conclusively, 
semi-quantitative scoring of the severity of necrotizing inflammation in combi-
nation with scoring of the distribution of IAV antigen enables a brief but highly 
informative description and statistical analysis of the most important morpho-
logical changes in IAV infections. 
  
Contact: Olanrewaju Ifeoluwa Fatola 
              olanrewajulfeoluwa.fatola@fli.de  
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In vivo and in vitro analysis of E. coli strains for 
host specificity and antibiotic resistance transmis-
sion 

Ferrandis-Vila, Marta 1; Berens, Christian 1; Menge, Christian 1; Schultsz, Con-
stance 2; Semmler, Torsten 3; La Ragione, Roberto M 4; Dominguez Rodrigez, 
Lucas 5; Thi Hoa, Ngo 6 
 
1 Friedrich-Loeffler-Institut - Institute of Molecular Pathogenesis. 
2 University of Amsterdam - Amsterdam Institute for Global Health and Devel-
opment and Department of Medical Microbiology. 
3 Robert Koch Institute - Microbial Genomics. 
4 University of Surrey - Faculty of Health and Medical Sciences, School of Vet-
erinary Medicine. 
5 Universidad Complutense de Madrid - VISAVET, Health Surveillance Centre. 
6 University of Oxford - Centre for Tropical Medicine and Global Health, Nuf-
field Department of Clinical Medicine. 
 
 
Antimicrobial resistance (AMR) prevalence among bacteria colonizing healthy 
animals and humans is rapidly increasing. Current reports on findings of mobile 
colistin resistance (MCR) genes, potentially triggered by high usage of colistin 
in agriculture, have raised concerns of infections becoming untreatable due to 
AMR. Intestinal commensal bacteria is a large reservoir of AMR encoding genes, 
and specifically Escherichia coli has the capacity to carry multiple AMR deter-
minants. While AMR transmission within E. coli seems to be dominated by cer-
tain bacterial lineages, to what extent these are limited to certain host species 
is unknown. Such host restriction may be an significant determinant of the prob-
ability of transmission of resistant E. coli between different reservoirs. The 
identification of elements that allow disentanglement of the different modes 
of resistance transmission (i.e. bacteria vs mobile genetic elements such as 
plasmids) is critical for the design of a more targeted strategy of interventions 
to prevent and reduce resistance transmission. The proposed research aims to 
identify determinants of host restriction of E. coli and their potential associa-
tion with antimicrobial resistance transmission and prevalence. The project 
findings should result in a risk-assessment, estimating the contribution of dif-
ferent transmission routes and predicting the impact of further interventions.  
 
Contact: Marta Ferrandis-Vila 
              marta.ferrandisvila@fli.de 
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Establishment of a Mycobacterium caprae infection 
model in goats 

Julia Figl, Nadine Wedlich1, Heike Köhler1, Elisabeth Liebler-Tenorio1, Reiner 
Ulrich2, Charlotte Schröder2, Bärbel Hammerschmidt2, Christian Menge1 
  
1 FLI, Institut für molekulare Pathogenese (IMP), Jena 
2 FLI, Abteilung für experimentelle Tierhaltung und Biosicherheit (ATB), Riems 
 
 
M. caprae (M. cap.) is a member of the M. tuberculosis-complex (MTC) and 
causes tuberculosis (TB) in wild ruminants, livestock like cattle and goats, and 
humans. Clinical symptoms and pathomorphological lesions are similar to M. 
bovis and M. tuberculosis infections. The aim of the study was to establish an 
infection model with M. cap. in goats, which can be used to study the efficacy 
of different vaccine strains against TB. Goats were inoculated intra-bronchially 
with a field isolate of M. cap. under endoscopic control. Each group of goats 
was inoculated with either 5x102, 5x103 or 5x104 CFU. For assessment of the 
immune response and the severity of disease, goats were clinically monitored 
for 6 month and sampled every 4 weeks. Analysed was the ex vivo and antigen-
induced IFN-γ response, serum antibody titers against Mycobacteria of the MTC 
and the shift of proportions of different T-cell-subsets and their IFN-γ produc-
tion. Severity of infection was assessed by the size and dissemination of lung 
lesions obtained by CT Scans and pathomorphological evaluation after dissec-
tion. 
An inoculation dose of 5x103 CFU was found to be the most suitable dose for an 
infection model to test vaccine strains against TB. 
  
Contact: Julia Figl 
              julia.figl@fli.de 
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Isolation of a novel squirrel respirovirus with un-
known zoonotic potential 

Leonie Forth 1, Andrea Konrath 2, Kristin Klose 3, Kore Schlottau 1, Kathrin 
Hoffmann 2, Rainer G. Ulrich 4, Dirk Höper 1, Anne Pohlmann 1 and Martin Beer  

 
1 Institute of Diagnostic Virology, Friedrich-Loeffler-Institut, Greifswald-Insel 
Riems, Germany 
2 Saxon State Laboratory of Health and Veterinary Affairs, Leipzig, Germany  
3 Institute of Pathology, Faculty of Veterinary Medicine, University of Leipzig, 
Leipzig, Germany 
4 Institute of Novel and Emerging Infectious Diseases, Friedrich-Loeffler-Insti-
tut, Greifswald-Insel Riems, Germany 
 
 
In a globalized world, the threat of emerging pathogens plays an increasingly 
important role, especially if their zoonotic potential is unknown. Here, we pre-
sent a novel paramyxovirus, tentatively named Giant squirrel respirovirus 
(GSqRV), that was isolated from lung material of a Sri Lankan Giant squirrel 
(Ratufa macroura). The animal was imported from Sri Lanka and deceased with 
severe pneumonia during quarantine in a German zoo. The isolated virus was 
further characterized using electron-microscopy and next-generation sequenc-
ing. The viral full-genome sequence revealed similarities to murine (71%) as 
well as human respiroviruses (68%) with additional unique features, e.g. a dif-
ferent genome length and a putative additional accessory protein. Accordingly, 
phylogenetic analyses suggest a solitary position of GSqRV between known mu-
rine and human respiroviruses indicating a putative zoonotic potential. A tai-
lored RT-qPCR for specific detection of GSqRV confirmed a high viral load in the 
lung, and, to a lesser extent, in the brain of the deceased animal. A pilot study 
on indigenous and exotic squirrels did not reveal further cases in Germany. 
Therefore, further research is essential to assess the geographic distribution, 
host range and zoonotic potential of this novel viral pathogen.  
 
Contact: Leonie Forth 
              leonie.forth@fli.de 
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Induction and regulation of early immune mecha-
nisms against Lyssavirus infection on mucosal sur-
faces in bats and different carnivorous hosts  

Virginia Friedrichs, Yaqing Zhu, Alexander Schäfer, Bernd Köllner 
 
Institute for Immunology, Friedrich-Loeffler-Institute Insel Riems 
 
 
Bats, hosts of several highly pathogenic viruses including Lyssaviruses, mostly 
show no clinical signs of disease. Spillover of RABV from bats to raccoons led to 
RABV spread over North America, which is still progressing today. EBLV-1 is still 
restricted to insular European bat populations, but previous studies indicate the 
possibility of an alternative route of EBLV-1 transmission: viral entry via the 
olfactory-route instead of bite. To understand the role of innate immunity in 
bats, especially Interferons, upon Lyssavirus infection and rating the risk of 
EBVL-1 spillover from bats to carnivores like raccoons, an in vitro model to study 
Interferon effects on viral spread along the olfactory-route is currently estab-
lished. To approach this, an ALI cell culture model consisting of several cell 
types from the olfactory-route to analyze Interferon effects on barrier function 
and integrity of olfactory cells in different hosts will be used. Additionally, Lys-
savirus receptor NCAM resides as three isoforms on cell surfaces: NCAM-120, 
NCAM-140, NCAM-180. NCAM-120, attached via GPI-anchor and therefore not 
connecting to the cytoskeleton, presumably causes viral 'arrest' after endocyto-
sis. In silico analyses indicate major differences in NCAM isoform expression 
between bats and mouse, the significance of these findings to Lyssavirus sus-
ceptibility will be investigated.  
  
Contact: Virginia Friedrichs 
              virginia.friedrichs@fli.de 
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High virulence of a natural H4N2 avian influenza vi-
rus with a polybasic cleavage motif after mutation 
in the hemagglutinin or reassortment with highly 
pathogenic H5N1 virus 

Marcel Gischke, Felix Winter, David Scheibner, Ahmed Salaheldin, Jutta Veits, 
Thomas C. Mettenleiter and El-Sayed M. Abdelwhab 
 
Friedrich-Loeffler-Institut, Federal Research Institute for Animal Health, 
Südufer 10, 17493 Greifswald-Insel Riems, Germany 
 
 
According to the definition of the OIE, highly pathogenic (HP) avian influenza 
viruses (AIVs) have an intravenous pathogenicity index (IVPI) ≥1.2, or are H5 and 
H7 viruses with a polybasic cleavage site (CS) in the hemagglutinin (HA). In 2012, 
an avirulent H4N2 virus with a polybasic CS (322PEKRRTR/G329) was isolated 
from quails in California. Here, we investigated the virulence of this virus after 
insertion of point mutations in the CS, reassortment with HPAIVs and passaging 
in embryonated chicken eggs. Beside the wild-type virus, a mutant possessing 
the CS of a HP H5N2-strain and viruses carrying substitutions of threonine to 
arginine or lysine at position 327 in the CS, with or without gene segments from 
HPAIVs A/swan/Germany/R65/2006(H5N1) or A/chicken/Ger-
many/AR1385/2015(H7N7) were generated. Chickens were inoculated via intra-
venous (IV) and/or oculonasal (ON) routes. HPAIV H5N1 carrying either the wild-
type H4 HA or variants at position 327, and the wild-type virus after 20 egg 
passages exhibited IVPI > 2.0. The IVPI values of the other viruses ranged from 
0 to 0.6 indicating low virulence. Together, the H4N2 virus with a polybasic CS 
may shift to high virulence, resembling H5/H7 viruses after few genetic changes 
in the HA or serial passages.  
 
Contact: Marcel Gischke 
              marcel.gischke@fli.de 
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What organic materials pigs pick, when given a 
choice 

Benedikt Glitz1, E. Tobias Krause1, Karen Kauselmann2, Lars Schrader1 

 

1 Institute of Animal Welfare and Animal Husbandry, Friedrich-Loeffler-Insti-
tut, Celle 
2 Baden-Württemberg State Experimental Station for Pig Production, LSZ Box-
berg  
 
 
In conventional pig production systems, pigs can hardly exhibit explorative be-
haviour due to a lack of rooting material. This is a major risk factor for tail 
biting, which is considered one of the most severe health and welfare problems. 
Therefore, two separate short-term choice tests were conducted, to find ap-
propriate organic materials that can be used as enrichment. In both experi-
ments, pigs were tested individually in a test box (102cmx126cm) where they 
were simultaneously offered five materials plus a control in small boxes 
(17cmx22cm) for 2.5min. Preference was measured by the duration of head in 
a box. In the first experiment, we offered different structured materials (ex. 
Pellets, chopped materials). Pigs significantly preferred straw and lucerne pel-
lets compared to chopped straw/hay (Friedman test, n=56, Chi2=118.09, df=5, 
p<0.0001). In the second experiment, different nutritive additives were added 
to chopped straw. An increased attractiveness of chopped straw was obtained 
by adding nutritive additives like maize kernels (Friedman test, n=65, 
Chi2=46.73, df=5, p<0.0001). In future experiments the findings of the short-
term choice tests will be transferred to stables to examine whether attractive 
enrichment material has a positive effect on the prevalence of tail and ear 
damages in pigs. 
  
Contact: Benedikt Glitz 
              benedikt.glitz@fli.de 
  



 

 Junior Scientist Symposium - FLI| 09/2018| 59 

22 Poster presentations 

 

Evaluation of the zoonotic potential of H18N11 vi-
rus variant tested in the ferret model 

M. Gorka1, D. Hoffmann1, K.Ciminski2, M. Schwemmle2, M. Beer1 

  
1 Institute of Diagnostic Virology, Friedrich-Loeffler-Institut, Greifswald - Insel 
Riems, Germany;  
2 Institute for Virology, University Medical Center Freiburg, Germany. 
 
 
Influenza A viruses (IAV) are zoonotic pathogens that cause epidemic outbreaks 
in birds, swine and other mammals. In 2012 and 2013 two influenza A-like virus 
genomes were found in little yellow-shouldered fruit bats (Sturnira lilium) and 
flat-faced fruit bats (Artibeus planirostris), provisionally designated as H17N10 
and H18N11. Conventional IAV hemagglutinins (HAs) bind canonical sialic acid-
containing receptors. H17 and H18 HAs are unable to bind and hemagglutinate 
red blood cells and are therefore atypical HAs. Whether these viruses are able 
to infect further mammalian species including the model species for human in-
fluenza pathogenesis: the ferret is currently unknown. By reverse genetic tech-
niques a H18N11 virus was generated. Passaging in vitro selected an H18N11 
variant virus (rP11) with two mutations within the HA (K170R and N250S) and a 
stop codon in NA (G107X) protein. Ferrets were experimentally inoculated to 
check for the zoonotic potential of the variant virus. Viral genome was detected 
in the upper respiratory tract, lung and brain but transmission to ferrets in di-
rect contact was excluded. Out of 8 inoculated ferrets euthanized 7 days post 
infection or later 5 animals seroconverted. Therefore, we assume, the variant 
virus is poorly adapted to ferrets and does have a low zoonotic potential.  
 
Contact: Marco Gorka 
              marco.gorka@fli.de 
  



  

60 | Junior Scientist Symposium - FLI| 09/2018 

23 Poster presentations 

 

A viral race for primacy: studies on co-infection of 
a natural pair of low and highly pathogenic H7N7 
avian influenza viruses in chickens 

Graaf, Annika; Ulrich, Reiner; Dietze, Klaas; Maksimov, Pavlo; Grund, Chris-
tian; Beer, Martin; Harder, Timm 
 
Friedrich-Loeffler-Institut; Greifswald – Island of Riems, Germany 
 
 
Avian influenza viruses (AIVs) of the subtypes H5 and H7 are known to sponta-
neously mutate to highly pathogenic variants (HP) from precursor viruses of low 
pathogenicity (LP). Evidence from the field of spontaneous mutation of LP to 
HPAIV is rare.  
A recently detected pair of LP/HP H7N7 viruses from two spatio-temporally 
linked outbreaks caused by LP and subsequently HPAIV in two neighbouring layer 
farms in Germany was used for co-infections in chickens by mixtures of antigen-
ically identical LP and HPAIV H7N7 at varying titres of the HP variant and con-
stant titres of the LP virus.  Furthermore, in ovo infection of these mixtures was 
carried out in embryonating chickens eggs to test for a simple method to clarify 
pathogenesis where a minor population of HPAIV is present among a majority 
LPAIV population.  
Co-infection with 106 EID50 of LPAIV requires at least 105 EID50 of HPAIV to 
produce overt clinical signs and death and spread to uninfected sentinel chick-
ens, while, in contrast, HPAIV mono-infection started with an inoculum of 103 
EID50 is already sufficient to induce high mortality. Our results cast new light 
on how HPAI viruses might escape their primary host after de novo emergence 
and compete with co-circulating LPAIV precursors.  
  
Contact: Annika Graaf 
              annika.graaf@fli.de 
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Effect of melatonin supplementation on in vitro oo-
cyte maturation, fertilization and embryonic de-
velopment in prepubertal donor heifers 

J. C. Gutiérrez-Añez1, H. Niemann2 

 

1 Medical Surgical Department, College of Veterinary Medicine, University of 
Zulia, Maracaibo, Venezuela 
2 Institute of Farm Animal Genetics, (FLI), Mariensee, Germany 
 
 
Oocytes from prepubertal donors for in vitro embryo production (IVEP) in cattle 
have been used to decrease the generation interval and thus to increase selec-
tion intensity. On the other hand, the combination of biotechnologies as ovum 
pick up (OPU), and IVEP could offer as well a promising alternative to propagate 
and increase of population of the endangered cattle breeds or threatened. Has 
been shown that oocytes from prepubertal donors have a lesser in vitro devel-
opmental competence to those from their adult counterparts. Apoptosis regu-
lation compared with that of embryos produced from adult animals has been 
correlated as one reason on it. Different antioxidant systems are active to pro-
tect oocytes during de apoptosis process. Recently, has been directed attention 
toward melatonin as a broad-spectrum antioxidant, and potent free radical 
scavenger. We hypothesize that supplementation of culture media with mela-
tonin could promote oocyte maturation; improve the rate of fertilization and 
embryonic development of prepubertal oocytes. As a general objective, we in-
tend to evaluate the effect of melatonin during in vitro embryo production on 
preimplantation embryo development of oocytes derived from prepubertal do-
nors. 
 
Contact:  J. C. Gutiérrez-Añez 

              juan.gutierrez@fcv.luz.edu.ve 
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Development of  Rift Valley fever virus mouse and 
sheep challenge models 

B. Gutjahr, R. König, M. Keller, F. Hammerschmidt, M. Rissmann, M. Eiden, M. 
H. Groschup 
 
FLI Insel Riems - INNT 
 
 
Mouse and sheep infection models for Rift Valley fever virus (RVFV), an arbo-
virus affecting humans and a wide range of vertebrate hosts, were established. 
For this purpose BALB/c mice and 6 months old sheep were challenged with the 
RVFV strains (35/74 and ZH-501) and monitored daily for clinical signs using a 
predefined scoring system. Blood samples were collected at two daily intervals 
and part of the sheep were euthanized after 4 days. Similarly, a fraction of mice 
were killed at interim time points. Blood and organ samples taken from interim 
kill as well as from surviving animals were checked for virus loads by qPCR, virus 
re-isolation and blood further for neutralizing antibodies. Sheep developed only 
mild clinical symptoms, while mice often displayed hemorrhagic symptoms at 
3dpi or a neurological phase at 8dpi. Most mice died peracutely suffering from 
hemorrhages. Both animal models are now available to assess the efficacy of 
peptide vaccines. 
  
Contact: Benjamin Gutjahr 
              benjamin.gutjahr@fli.de 
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Luminex-based serological determination of Toxo-
plasma-gondii infection in chicken 

Fatima Hedar, Gereon Schares, Benedikt Fabian, Frank Seeber  
 
Friedrich-Loeffler-Institut, Federal Research Institute for Animal Health, 
Südufer 10, 17483 Greifswald - Insel Riems, Germany 
  
 
The detection of Toxoplasma gondii in animals relies primarily on serological 
assays. Here, we aimed to establish a Luminex-bead assay for the specific and 
sensitive detection of T. gondii infections in chickens. Because Luminex-bead 
assays enable the simultaneous analysis of multiple analytes within a single bi-
ological sample this assay may represent one of the components of future mul-
tiplex assays for avian serological monitoring. Commercially available Luminex-
beads were coupled with streptavidin, to which a recombinant biotinylated T. 
gondii surface antigen TgSAG1 was attached. Chicken serum antibodies binding 
to TgSAG1 were detected by a fluorophore-coupled secondary antibody. Other 
Luminex-beads to which anti-chicken-IgY and chicken serum-albumin had been 
coupled served as positive or negative control, respectively. The assay was val-
idated with sera from naturally and experimentally infected chickens. Chickens 
from which T. gondii had been isolated by mouse bioassay   showed high fluo-
rescence-intensity values. The examination of sera from chickens without T. 
gondii isolation and seronegative in reference tests (immunofluorescence assay, 
modified agglutination assay) revealed only background reactions in the Lu-
minex-TgSAG1-Assay.  The Luminex-TgSAG1-Assay assay seems to represent a 
suitable method for the detection of T. gondii infections in chickens. 
  
Contact: Fatima Hedgar 
              fatima-hedar@web.de 
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Detection of different zoonotic and non-zoonotic 
pathogens in Norway and Black rats from several 
breeding colonies in Germany 

E. Heuser1,6; G. Wilharm2, T. Eisenberg3, K. Schmidt4; R. Ryll1,6, B. Hoffmann1, 
F.-R. Matuschka5, R. G. Ulrich1,6 
 
1 Friedrich-Loeffler-Institut, Greifswald-Insel Riems, Germany; 
2 Robert Koch-Institut, Wernigerode Branch, Wernigerode, Germany;  
3 Hessian State Laboratory, Gießen, Germany; 
4 German Cancer Research Centre (DKFZ), Heidelberg, Germany;  
5 University of Potsdam, Potsdam, Germany; 
6 German Center for Infection Research (DZIF), Partner Site Hamburg-Luebeck-
Borstel-Insel Riems, Germany 
 
 
Rats can carry various pathogens with zoonotic or unknown zoonotic potential. 
Zoonotic pathogens are Leptospira spp., Streptobacillus moniliformis, possibly 
Rat hepatitis E virus (ratHEV) and Acinetobacter baumannii. Rat polyomavirus 
1(RnorPyV1) and rat hepacivirus are most likely non-zoonotic, rat-specific 
agents. In a pilot study, 81 Norway rats (Rattus norvegicus) and 65 Black rats 
(Rattus rattus) from German breeding colonies were examined by pathogen iso-
lation approach, pathogen-specific PCR/RT-PCR and multiplex serology. Aci-
netobacter baumannii was isolated from 11 of 127 analyzed rats (8.7%). In none 
of the 146 investigated rats, Leptospira-DNA was found. With a prevalence of 
14.2%, eighteen of 127 samples were positive for ratHEV-RNA. Streptobacillus 
spp. were detected by PCR in 16 Black and 10 Norway rats of 127 analyzed rats 
(totally 20.5%). A few rat hepacivirus-positive animals (3/127; 2.4%) were found 
and in 50% (36/72) of the rats RnorPyV1-DNA was detected. Multiplex serology 
analysis showed the presence of antibodies reactive to rat parvoviruses, murine 
pneumonia virus, rat rotavirus, Streptobacillus spp. and Mycoplasma pulmonis. 
In conclusion, the results indicate a large number of different pathogens in both 
rat species within breeding colonies. This could result in new health and safety 
measures for the animal keepers. 
  
Contact: Elisa Heuser 
              elisa.heuser@fli.de 
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Classification of movement, feeding and social be-
haviour of carp and koi under physiological condi-
tions and after the influence of an infectious noxa 

Arndt Christian Hofmann; Sven M. Bergmann 
 
Institute of Infectology, Friedrich-Loeffler-Institut, Federal Research Institute 
for Animal Health 
 
 
Since 1914, when koi have been presented to the general public for the first 
time, they became a status symbol for the wealthy and spread all over the 
globe. Together with common carp, they form a big market with high economic 
value and potential growth. Contrary to koi, common carp can act as cheap 
protein provider for human. Therefore, the aquaculture-industry wants a sys-
tem that warns the responsible person soon enough about potential risks. With 
the results of the VITA CHECK project (ProAnimalLife network), the gap be-
tween normal and changed behaviour of carp and koi can be closed. We want 
to establish a new device, which can monitor the behaviour and the movement 
of koi and carp via a camera based tracking in association with water parame-
ters like temperature, pH value, oxygen, ammonium, water turbidity and pump 
pressure in relation to stress hormones in the fish and in the water. Additionally, 
the texture of gill and skin will be examined by camera and histology. All the 
measured values are analysed and compared to a physiological, healthy baseline 
by algorithms. The new system will assess the data and gives an alarm to the 
responsible person if parameters are fundamentally changing.  
 
Contact: Arndt Christian Hofmann 
              arndtchristian.hofmann@fli.de 
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Transmission of West Nile virus from indigenous 
mosquitoes to domestic poultry 

Cora Holicki1, Friederike Michel1, Ute Ziegler1, Anna Heitmann2, Stephanie Jan-
sen2, Helga Kampen3, Doreen Walther4, Martin H. Groschup1 
 
1 Friedrich-Loeffler-Institut, Federal Research Institute for Animal Health, In-
stitute of Novel and Emerging Infectious Diseases, Greifswald-Insel Riems, Ger-
many 
2 Bernhard-Nocht-Institut für Tropenmedizin, National Reference Centre for 
Tropical Pathogens, Hamburg, Germany  
3 Friedrich-Loeffler-Institut, Federal Research Institute for Animal Health, In-
stitute of Infectology, Greifswald-Insel Riems, Germany 
4 Leibniz-Zentrum für Agrarlandschaftsforschung (ZALF), Leibniz Centre for Ag-
ricultural Landscape Research, Müncheberg, Germany 
 
 
West Nile virus (WNV, Flaviviridae, Flavivirus) is a rapidly spreading zoonotic 
arbovirus affecting human and animal health. It is maintained through an enzo-
otic cycle between ornithophilic mosquitoes as vectors and birds as amplifying 
hosts, but indiscriminate mosquito species can infect non-avian vertebrates 
such as humans and horses. These generally serve as dead-end hosts, yet severe 
cases can lead to fatal encephalitis. Reemerging WNV infections in humans and 
horses, particularly in the south of Europe, have often been associated with the 
major flyways of migratory birds. To determine the pathogenesis of WNV in 
domestic poultry, three-week-old chickens, ducks and geese are infected with 
an Italian WNV-lineage 1 strain either through a subcutaneous needle injection 
or through the exposure to intrathoracically infected Culex torrentium mosqui-
toes. The birds are monitored for 21 days. Diagnostic analysis focuses on viremia 
(blood and organ samples) and virus excretion (oropharyngeal/cloacal swabs) 
as well as seroconversion. The primary diagnostic methods used are qRT-PCR, 
virus titration and neutralisation assay until now, WNV was not detected in Ger-
many, but an expansion from neighboring countries is possible. The study results 
will provide key information to facilitate a risk assessment for future virus in-
cursions into the poultry industry and into Germany. 
  
Contact: Cora Holicki 
              cora.holicki@fli.de 
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Viruses hijacking cellular pathways – how to find 
cellular proteins important for the herpesvirus rep-
lication cycle?  

Julia E. Hölper1, Kati Franzke2, G. W. Gant Luxton3, Thiprampai Tha-
mamongood4, Martin Schwemmle4, Barbara G. Klupp1, and Thomas C. Metten-
leiter1 
 
1 Institute of Molecular Virology and Cell Biology and 2 Infectology, Friedrich-
Loeffler-Institut, 17493 Greifswald-Insel Riems, Germany 
3 Genetics Cell Biology Development, Department at College of Biological Sci-
ences, University of Minnesota-Twin Cities, Minneapolis, USA 
4 Institute for Virology, University Medical Center Freiburg, Germany 
 
 
Herpesviruses are large DNA viruses, which cause many diseases in animals and 
humans. Virus assembly and maturation takes place in two different subcellular 
compartments: while capsids are assembled in the nucleus, further maturation 
proceeds in the cytoplasm. To overcome the nuclear envelope barrier herpes-
virus nucleocapsids engage a vesicle-mediated transport process. For this, her-
pesviruses bud through the inner nuclear membrane (INM) resulting in primary 
enveloped virions located in the perinuclear space. The primary envelopes then 
fuse with the outer nuclear membrane (ONM) thereby releasing the nucleocap-
sids into the cytosol. While viral proteins mediate budding at the INM, fusion 
with the ONM seems to be executed by a cellular mechanism hijacked by the 
virus. However, the molecular details of this process remain enigmatic. To 
probe for key cellular proteins, we targeted different candidate proteins sus-
pected to be involved in this fusion process either by specific inhibitors, domi-
nant-negative mutants and/or CRISPR/Cas9 screening. Additionally, we started 
a genome-wide screening. Therefore, a lentiviral CRISPR/Cas9 knockout library 
targeting approx. 19000 cellular genes will be delivered into cells, which are 
subsequently infected with the virus. Surviving cells will be analyzed for af-
fected cellular genes to identify factors important for the herpesvirus replica-
tion cycle. 
  
Contact: Julia Hölper 
              julia.hoelper@fli.de 
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Exploring the potential of transposon mediated bio-
delignification in bovine salivary gland cells 

Iqbal Hyder and Wilfried A. Kues 

 
Department of Biotechnology, Institute of Farm Animal Genetics, Friedrich 
Loeffler Institute, Neustadt, Mariensee, Germany. 
 
 
Feed shortage both in terms of quality and quantity is one of the main problems 
for livestock farmers in developing countries. In this scenario, cereal straw is 
one of the most abundantly available fodder resources, but the high content of 
lignin makes straw un-accessible for microbial digestion in the rumen microbi-
ome, hence is currently not being used exclusively to feed livestock. Though 
cellulases and hemicellulases are produced by rumen microbiome, lignin cannot 
be broken down in the rumen due to the lack of ligninase producing rumen 
microbes. 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. This would enable the double benefit of addressing the feed shortage 
in animals, and proper utilization of cereal straws in many developing and un-
derdeveloped countries. Here, we intend to establish proof-of-principle for a 
functional ligninase expression in bovine cells. The approach is to construct a 
Sleeping Beauty transposon encoding ligninase driven by a salivary promoter, 
and checking its functionality in immortalized and primary cells of the bovine 
salivary gland.  
 
Contact: Iqbal Hyder 
              iqbvet@gmail.com 
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Zoonotic brucellosis in Pakistan 

Tariq Jamil1,2, Falk Melzer1, Muhammad Zubair Shabbir3, Arfan Ahmad3, Iahtas-
ham Khan4, Heinrich Neubauer1, Stefan Schwarz2 
 
1 Friederich-Loeffler-Institut, Institute of Bacterial Infections and Zoonoses, 
Jena, Germany  
2 Institute of Microbiology and Epizootics, Free University of Berlin, Germany 
3 University of Veterinary and Animal Sciences, Lahore, Pakistan 
4 Section of Epidemiology and Public Health, College of Veterinary and Animal 
Sciences, Jhang, Pakistan 
 
 
Background: Brucellosis is a worldwide zoonotic infection and is an established 
professional health hazard. Close human-animal relationship and consumption 
of unpasteurized milk risks its transmission.  
Methodology: An outbreak of abortions was reported at a private dairy farm at 
Jhang, Pakistan. A total of 15/48 pregnant Holstein cows aborted in their last 
trimesters. Serum, blood and milk samples were collected for detection of anti-
Brucella antibodies and Brucella DNA by serology, molecular biology and culture 
examination. Few days later one worker at the farm complained about joint and 
muscle pain. 
Results: A total of 100% (15/15) aborted animals were found positive by RBPT, 
iELISA and MRT. The human sample was found seropositive by RBPT and iELISA. 
None of the samples showed positive by PCR (B4/B5) and culture examination. 
The animals were treated with Streptomycin and Oxytetracycline and culled 
later on. The infected person was referred to hospital for medical treatment.  
Conclusion: Brucellosis is a persistent infection in humans and animals. Pasteur-
ization of milk and personal protection while handling animals is important as 
well routine screening of animals for brucellosis. One health perspective can 
help fulfilling these objectives. Thus One Health awareness programs should be 
propagated among farmer population in the country. 
  
Contact: Tariq Jamil 
              tariq.jamil@fli.de 
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Population genetics of the invasive mosquito Aedes 
japonicus in Germany 

Janssen, Nele; Kampen, Helge 
 
Friedrich-Loeffler-Institut, Institute of Infectology (IMED), Südufer 10, 17493 
Greifswald - Insel Riems 
 
 
The Asian bush mosquito Ae. japonicus, a potential vector of several viruses 
(West Nile virus, various encephalitis virus), is one of the most expansive mos-
quito species in the world and the first invasive mosquito species having estab-
lished in Germany. It feeds on both birds and mammals, and therefore can serve 
as a bridge vector. Until 2014, seven isolated populations of Ae. japonicus 
emerged in Europe, but introduction routes and origins have remained obscure. 
In Germany, four populations have been identified which spread with tremen-
dous speed. Population genetic analyses can show the relative degree of relat-
edness between populations and help to get an insight into species spread and 
displacement. In mosquitoes, the mitochondrial nad4 gene and nuclear mi-
crosatellites have shown to be sufficiently informative for such analyses. Se-
quencing of the nad4 gene will display nucleotide polymorphisms, which are 
unique for a population. Microsatellites differ in their frequency of repetitions 
between populations. Both approaches have been used to analyse recently ob-
tained samples of the various German Ae. japonicus populations in order to 
compare the results with data previously collected. First results are presented.  
  
Contact: Nele Janssen 
              nele.janssen@fli.de 
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Prevalence of Tula orthohantavirus and Leptospira 
spp. in common voles  

 
Jeske, K.1; Imholt, C2.; Jacob, J.2;  Ulrich, R.G.1 
 
1 Friedrich-Loeffler-Institut, Federal Research Institute for Animal Health, 
Greifswald-Insel Riems, Germany  
2 Julius Kühn-Institute, Federal Research Institute for Cultivated Plants, Insti-
tute for Plant Protection in Horticulture and Forests, Münster, Germany 
 
 
Zoonotic pathogens that can cause severe diseases in humans are on the rise 
worldwide. Rodents harbor several pathogens relevant for public health includ-
ing species-specific pathogens in terms of rodent host species such as hanta-
viruses.  The common vole (Microtus arvalis) harbors a number of rodent-borne 
pathogens incl. Tula orthohantavirus (TULV) - a common vole-specific pathogen 
and Leptospira spp., a pathogen found not only in common voles, but also other 
vole and rodent species. This study aimed to determine the prevalence of TULV 
RNA and Leptospira spp. DNA in common voles and related Microtus species. 
Common voles were snap trapped in the Thüringer Becken”, a central German 
region known for intensive large-scale agriculture where outbreaks of the com-
mon vole occur about every 2-5 years. Previously studies showed that both path-
ogens are present in common voles in this area. We sampled 705 voles for TULV 
using a standard S-segment-specific RT-PCR with subsequent sequence deter-
mination for Leptospira spp. using a lipl32 screening PCR followed by a secY-
typing PCR. First results show strong differences between pathogen prevalence 
in the common vole depending on the habitat Prevalences ranged between 0% 
and 58% for TULV and Leptospira prevalences ranged between 0% and 64% in 
Microtus arvalis.  
 
Contact: Kathrin Jeske 
              Kathrin.Jeske@fli.de  
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Subtilisin reaction against koi herpesvirus 

Yeonhwa Jin 1, Sandro Klafack1, Anna Becker2, Petra Klemenz2, Anette Amt-
mann2, Jürgen Christian3, Martin Oberle4 and Sven M. Bergmann1 
 
1 Friedrich-Loeffler-Institut (FLI), Institute of Infectology, Südufer 10, 17493 
Greifswald-Insel Riems, Germany  
2 Friedrich-Alexander-Universität Erlangen-Nürnberg (FAU), Bioprocessengine-
ering (BVT), Paul-Gordon-Str. 3, 91052, Erlangen, Germany  
3 Bayerisches Landesamt für Gesundheit und Lebensmittelsicherheit, Sachge-
biet Infektiologie, Eggenreuther Weg 43, 91058, Erlangen, Germany  
4 Bayerische Landesanstalt für Landwirtschaft, Institut für Fischerei, Greien-
dorfer Weg 8, 91315, Höchstadt/Aisch, Germany 
 
 
Common carp (Cyprinus carpio) is a world-wide cultivated freshwater fish. Carp 
production was 3.3 million tons in 2002 and has increased annually up to 4.2 
million tons in 2014. In 1997, a highly contagious disease caused by a virulent 
herpesvirus designated as koi herpesvirus (KHV) induced severe economic losses 
in koi and common carp industries in Israel, Germany and the USA. Because of 
international fish trade, the virus was rapidly spread worldwide by keeping la-
tent infected fish which caused KHV disease outbreaks in a wide range of coun-
tries, from Europe through South Africa to Asia. When an outbreak occurs, farm-
ers sanitized and disinfected the ponds by using chemical disinfectants and/or 
UV-radiation in all possible combinations during all seasons. However, these 
methods are not eco-friendly. There is an urgent need for research to find ef-
fective, environmentally friendly, cheap and affordable disinfectant methods 
for aquaculture purpose. We observed that commercially available protease 
(Subtilisin) can be successfully used to inactivate KHV. The virus infectivity was 
degraded up to 4-folds within 24 h by treating with Subtilisin at 20°C. The en-
zyme was inactivated by egg-white-extract which is not harmful for fish. This 
technique can also be applied for different aquaculture system.  
 
Contact: Yeonhwa Jin 
              yeonhwa.jin@fli.de 
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Interference of disease resistance and maternal an-
tibodies against Rabbit Hemorrhagic Disease Virus 
(RHDV) with a recombinant RHDV-VP1-VLP vaccine 
in juvenile rabbits 

Tanja Junker, Bernd Köllner 
 
Friedrich-Loeffler-Institut Greifswald - Insel Riems 
 
 
Institute of Immunology  RHDV (Caliciviridae) causes a highly contagious hem-
orrhagic hepatitis in rabbits with high (70-95%) mortality. Vaccination is the 
only protection. A new vaccine was developed based on recombinant baculovi-
ruses expressing RHDV-VP1 to block the spread of RHDV already in juvenile rab-
bits. Our aims is to characterize influences on the vaccination-induced protec-
tion of 4 week old rabbits of (a) the juvenile resistance against RHDV and (b) 
juvenile immunity provided by maternal antibodies. The kinetics of humoral and 
cellular immune mechanisms against RHDV in juvenile rabbits from either naive 
or RHDV-immune mothers were analyzed. The response of leukocyte subpopu-
lation was measured by flow cytometry. At several time points different sub-
populations were isolated immunomagentically and their functional stage were 
analyzed by measuring the cytokine and transcription factor mRNA expression 
pattern. The antibody repertoire against RHDV-VP1 was followed using a RDHV-
VP1 ELISA. 28 days post vaccination we characterize the memory responses by 
re-stimulation assays. In summary, we study the vaccine-induced immune re-
sponse in juvenile rabbits at the age of 4 weeks comparatively to the responses 
of 12 week old rabbits, in which maternal antibodies and natural resistance are 
not present anymore. This will help to identify predictive parameters correlated 
to a vaccine-induced protective immune Response 
 
Contact: Tanja Junker 
              tanja.junker@fli.de 
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CRISPR/Cas 9-mediated inhibition of African Swine 
Fever Virus replication in cell culture 

 
Tonny Kabuuka1,2, Alexandra Hübner1, Günther M. Keil1, Thomas C. Mettenleit-
ter1 and Walter Fuchs1 
 
1 Institute of Molecular Virology and Cell Biology, Friedrich-Loeffler-Institut, 
Greifswald-Insel Riems, Germany  
2 National Livestock Resources Research Institute (NaLIRRI), National Agricul-
tural Research Organization (NARO), Nakyesasa, Uganda 
 
 
Prokaryotes developed an adaptive immune system for silencing of invading 
phage or plasmid nucleic acids by RNA-guided site-specific DNA cleavage. Re-
cently, this system was modified for genome editing in eukaryotes, permitting 
novel ways of prevention and control of viral infections by generation of trans-
genic host organisms that stably express Cas9 nuclease and gRNAs against es-
sential virus genes. We used the CRISPR/Cas9 nuclease system for targeting Af-
rican swine fever virus (ASFV), which causes fatal disease in domestic pigs and 
wild boar. Using African isolates, gRNAs were expressed that target the highly 
conserved O61R gene sequence, encoding the membrane protein p12 located in 
the outer envelope of virus particles, and involved in host cell attachment. The 
obtained cell clones were tested by Western blotting for Cas9 expression and 
presence of the desired gRNA genes was confirmed by PCR amplification and 
sequencing. Positive cell clones susceptibility to ASFV infection was investi-
gated by plaque assays and replication kinetic studies using fluorescent reporter 
protein (DsRed)-labeled virus recombinants. Our studies revealed that several 
cell lines expressing the O61R-specific gRNA were resistant against all tested 
ASFV isolates, and no escape mutants could be isolated currently. These results 
might become a basis for breeding of transgenic ASFV-resistant swine. 
  
Contact: Tonny Kabuuka 
              tonny.kabuuka@fli.de  
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Influence of influenza A virus infection on the com-
position of the swine faeces microbiome 

Claudia Karte1, Theresa Schwaiger2, Martin Beer1, Dirk Höper1 
 
1 Institute of Diagnostic Virology, Friedrich-Loeffler-Institut, Federal Research 
Institute for Animal Health, Greifswald, Germany 
2 Department of Experimental Animal Facilities and Biorisk Management, Frie-
drich-Loeffler-Institut, Federal Research Institute for Animal Health, 
Greifswald, Germany 
 
 
All living beings are naturally populated with many different microorganisms 
that form complex communities. This microbiome (bacteria, archaea, microbial 
eukaryotes and viruses) has a significant impact on the health status of humans 
and animals. Knowledge of the microbiome might enable to easily influence this 
with regard to prevention and infection control in livestock husbandry through 
modified feeding. In the context of the collaborative project KoInfekt, various 
facets of monocausal infection of pigs either with influenza A virus or the Strep-
tococcus suis or a coinfection with both will be examined. In this framework, 
the systemic effect of a respiratory infection on the composition of the intesti-
nal microbiome is analyzed. DNA libraries were prepared from RNA extracted 
from the samples from the first monocausal infection trial with influenza A vi-
rus. The libraries were deep sequenced using Ion Torrent-sequencing and the 
resulting raw data were analyzed using the software pipeline RIEMS (Reliable 
Information Extraction of Metagenomic Sequence datasets). The first results 
show an unexpected but clear impact of the influenza A virus infection on the 
faeces microbiome. On day 4 post infection when the highest virus shedding was 
observed in all animals, the proportions of the families Enterobacteriaceae and 
Prevotellaceae displayed significant shifts. 
  
Contact: Claudia Karte 
              claudia.karte@fli.de 
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Seroprevalence of Crimean-Congo Hemorrhagic Fe-
ver in small ruminants in Balochistan, Pakistan 

Khushal Khan Kasi1, Miriam Andrada Sas2, Carola Sauter-Louis1, Jörn Martin 
Gethmann1, Martin H. Groschup2, Franz J. Conraths1 
 
1 Institute of Epidemiology, Friedrich-Loeffler-Institut, Federal Research Insti-
tute for Animal Health, Greifswald- Insel Riems, Germany 
2 Institute of Novel and Emerging Infectious Diseases, Friedrich-Loeffler-Insti-
tut, Federal Research Institute for Animal Health, Greifswald - Insel Riems, 
Germany 
 
 
To determine the prevalence of Crimean-Congo hemorrhagic fever (CCHF) in 
the small ruminants in Balochistan, Pakistan, a cross-sectional study was con-
ducted in 2016. The blood samples from sheep and goat were collected from 
the livestock farms in the Zhob, Sibi and Quetta divisions of Balochistan. Pools 
of serum samples were tested for CCHFV genome fragments by reverse tran-
scription quantitative real-time polymerase chain reaction (RT-qPCR). For se-
rological analysis, two indirect CCHFV-IgG-Enzyme-Linked Immunosorbent As-
says (ELISA) were used. In case of divergent results an adapted commercial im-
munofluorescence assay (IFA) was also performed. In the molecular analysis 
(RT-q PCR) 2.5% (95% CI: 1.1%-5%) serum pools were positive for the CCHFV 
genome. The serological analysis revealed 19% (149 out of 800, 95% CI: 16%-21%) 
sheep serum samples were positive for CCHFV-specific IgG antibodies. While 5% 
(37 out of 800, 95% CI: 3%-6%) goat serum samples were positive for CCHFV-
specific IgG antibodies. In Zhob division 53% (41 out of 77, 95% CI: 42%-65%) 
farms were positive for the CCHF. Similarly, in Sibi division 48% (27 out of 56, 
95% CI: 35%-62%) farms and in Quetta division 48% (13 out of 27, 95% CI: 29%-
68%) farms were positive for CCHF.    
 
Contact: Khushal Kasi 
              khushal.kasi@fli.de  
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Prevalence of bovine brucellosis and assessment of 
potential associated risk factors in central Punjab, 
Pakistan 

Aman Ullah Khan, Hosny El-Adawy, Iahtasham Khan, Falk Melzer, Mandy 
Elschner, Uwe Rösler, Heinrich Neubauer 
 
Friedrich-Loeffler-Institut, Institute of Bacterial Infections and Zoonoses, 
Jena, Germany 
College of Veterinary and Animal Sciences, 12 kilometer Chiniot Road, Jhang, 
Pakistan 
Institute for Animal Hygiene and Environmental Health, Free University of Ber-
lin, Berlin, Germany 
 
 
Brucellosis is a contagious zoonotic disease of livestock with public health con-
cern. In total, 175 milk and 402 serum samples were collected from cattle and 
buffaloes in three districts (Narowal, Gujranwala and Gujrat) in Punjab, Paki-
stan. Milk was tested by Milk Ring Test (MRT) and serum was screened by Rose 
Bengal Plate test (RBPT) and  i-ELISA. The potential risk factors associated with 
brucellosis were evaluated. In total 9.5%, milk samples were positive (cattle 
9.6% and buffaloes 9.3%). Brucella antibodies were detected in 16.4% of tested 
serum with RBPT (cattle 18.8% and buffaloes 13.9%). While the seropositivity 
were 11.4% by i-ELISA (cattle 13.5% and buffaloes 9.3%). High seroprevalence 
was observed in aborted, pregnant and lactating animals with 31.6%, 13.5% and 
21.1%, respectively. Animals with history of repeat breeding, retained placenta 
and birth of weak calves showed sero-prevalence 12.3%, 11.3% and 15.3%, re-
spectively. This study revealed high seroprevalence of bovine brucellosis in 
some regions in Pakistan. Prevalence was associated with the history of abor-
tion, size of herd, age, pregnancy status, lactation, and reproductive problems. 
The development of control strategies for bovine brucellosis in Pakistan is war-
ranted. 
  
Contact: Aman Ullah Khan 
              amanullah.khan@fli.de  
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Attenuated live vaccines against Koi Herpesvirus 
disease 

Sandro Klafack1, Lars Schröder2, Walter Fuchs2, Yeonhwa Jin1, Sven Bergmann1 
 
1 Institute of Infectology, Friedrich-Loeffler-Institut, Federal Research Insti-
tute for Animal Health 
2 Institute of molecular Virology and Cell biology, Friedrich-Loeffler-Institut, 
Federal Research Institute for Animal Health 
 
 
Koi herpesvirus disease (KHVD) is notifiable according to the OIE (World Organ-
ization for Animal Health) and the EU. It causes high mortality rates in aquacul-
ture of Cyprinus carpio L. worldwide.  During the last two decades, a consider-
able number of aquaculture facilities had to be closed due to KHVD. Therefore, 
KHV has a large influence especially because of the small-scale farming in Ger-
many. Additionally, due to the high economic impact of KHV, there is an urgent 
need of a safe vaccine in Germany. Using classical and molecular methods, we 
are aiming at a safe and robust vaccine, which preferably does not spread from 
animal to animal and which is easy to use by immersion or oral administration. 
We present data for a promising naturally attenuated vaccine, which can pro-
tect up to 80 % of the vaccinated animals. Moreover, we will present data on 
the influence of a booster immunization as well as the first data for an oral 
vaccination and a combination of immersion and oral vaccination.  
 
Contact: Sandro Klafack 
              sandro.klafack@fli.de 
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Bat lyssavirus surveillance in Germany 

Klein, A., T. Müller, C.M. Freuling 
 
Friedrich-Loeffler-Institut (FLI), Federal Research Institute for Animal Health, 
Institute of Molecular Virology and Cell Biology, WHO Collaborating Centre for 
Rabies Surveillance and Research, Südufer 10, D-17493 Greifswald – Insel 
Riems, Germany 
 
 
Rabies, is a zoonotic disease caused by lyssaviruses. At least three different 
lyssaviruses are endemic in German bats, the assumed ancestral host for all 
lyssaviruses. In Germany, most bat rabies cases are caused by European bat 
lyssavirus type 1 (EBLV-1), for which the serotine bat (Eptesicus serotinus) is 
the reservoir species. Spill over infections of EBLV-1 in other mammals and in 
humans highlight the public health importance of this lyssavirus species. EBLV-
2 associated with the Daubenton’s bat (Myotis daubentonii) was also detected 
several times in Germany. Additionally, Bokeloh bat lyssavirus (BBLV), a novel 
lyssavirus isolated from a Natterer’s bat (Myotis nattereri) initially from Ger-
many in 2010 has since been detected sporadically in Germany, France and Po-
land. Against the background of other novel lyssaviruses found in Spain and Fin-
land, this study aims at further investigating the epidemiology of bat lyssa-
viruses by enhancing the bat rabies surveillance in Germany. Bat handlers, 
private and public carcass collections will be contacted to obtain more diverse 
specimen than submitted through routine diagnostics. The study results will 
help to better assess the public health risk of these bat lyssaviruses.  
 
Contact: Antonia Klein 
              antonia.klein@fli.de 
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New insights into the evolutional characteristics 
and overall genetic diversity of astroviruses based 
on the relatively short but strongly conserved 
RdRp-gen RT-PCR derived sequences 

Arian Köhler1, Veronika Zeus2, Kerstin Fischer1, Martin Hasselmann3, Gerald 
Kerth2, Martin Groschup1, Anne Balkema Buschmann1 

 
1 Friedrich-Loeffler-Institut, Institute of Novel and Emerging Infectious Dis-
eases, Greifswald – Insel Riems, Germany 
2 Ernst-Moritz-Arndt Universität Greifswald, Zoological Institute and Museum, 
Greifswald, Germany 
3 Universität Hohenheim, Institute of Animal Science, Hohenheim, Germany 
 
 
Astroviruses are small non-enveloped RNA viruses harbouring a positively ori-
ented and single stranded nucleic acid, which are found in many mammalian 
and avian species. Dependant of the variant and host species, astroviruses can 
cause asymptomatic infections, but also induce symptoms ranging from diar-
rhoea, encephalitis, nephritis, hepatitis to respiratory syndrome. Several dis-
tinct and genetically diverse astroviruses have been detected so far. Usually, 
the focus for studying astroviruses is laid on full genome sequences. However, 
for many astroviruses, only short PCR-derived genomic sequences are available. 
In the course of an ongoing RNA-dependent-RNA-polymerase (RdRp) gene RT-
PCR screening of bat samples from three locations of Germany started in 2011, 
we found a surprisingly high genetic variability of new bat astrovirus variants. 
We addressed the question whether these short genomic sequences could be 
used to obtain reliable phylogenetic trees. Therefore we compared the struc-
ture and the outcome of phylogenetic trees based on different sequence lengths 
of specific astrovirus variants. The overall phylogenetic tree of currently known 
astrovirus variants based on short genome sequences gives new insights into 
overall astrovirus diversity and evolutional characteristics that shaped the his-
tory of astrovirus evolution. 
  
Contact: Arian Köhler 
             arian.koehler@fli.de  
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Development of an in vitro feeding system for mod-
elling uptake and distribution of Coxiella burnetii 
in ticks 

Sophia Körner 1,2, Gustavo R. Makert 2,3, Katja Mertens 1, Klaus Henning 1, Mar-
tin Pfeffer 3, Sebastian Ulbert 2 

 
1 Friedrich-Loeffler-Institut, Jena 
2 Fraunhofer Institut (IZI), Leipzig 
3 Universität Leipzig, Leipzig  
 
 
Recent research on the tick microbiome revealed a high prevalence of Coxiella-
like bacteria as endosymbionts with a close genetic relationship to the Q (query) 
fever-causing agent Coxiella burnetii. Assuming, that commonly used target 
genes for PCR detection of C. burnetii in ticks caused misidentification, the role 
of ticks in Q fever transmission remains ambiguous. For our project, we aim to 
ascertain if ticks are capable to transmit C. burnetii via feces and/or saliva. 
Silicone-membrane based systems will be adapted for artificial feeding of Ix-
odes ricinus and Dermacentor spp. with bacteria-spiked blood. To prove the 
concept of an in vitro infection system, we will use Anaplasma phagocytophi-
lum, an exclusively tick-transmitted BSL2 agent with similarities to C. burnetii. 
During and after attachment, ticks and feces will be tested using quantitative 
realtime PCR and fluorescence microscopy to assess multiplication, organ dis-
tribution and excretion of the bacteria. Infected ticks will be fed with bacteria-
free blood to prove transmission via saliva. Currently, we produced silicone 
membranes of suitable thickness as artificial skin, which are used to prepare 
sealed tick feeding units. Based on this system, we expect to reevaluate the 
vector competence of ticks for C. burnetii and the route of infection in ticks. 
 
Contact: Sophie Koerner 
              sophia.koerner@izi-extern.fraunhofer.de  
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Sexing in pigs by using Gene Editing 

Stefanie Kurtz1, Björn Petersen1, Antje Frenzel1, Stoyan Petkov2, Andrea Lucas-
Hahn1, Petra Hassel1, Heiner Niemann1 

 
1 Department of Biotechnology, Institute of Farm Animal Genetics, Friedrich-
Loeffler-Institut, Mariensee, Neustadt am Rübenberge, Germany 
2 German Primate Center, Leibniz Institute for Primate Research, Göttingen, 
Germany 
 
 
Sexing by Gene Editing in pigs is an alluring alternative to the surgical castration 
of piglets, which will be prohibited without anesthesia from 2019. Current al-
ternatives like immunocastration or sperm sexing are not economically well ap-
plicable or lack consumer acceptance. In mice, the SRY-gene was described as 
a genetic developmental switch for the male phenotype. The knockout of the 
murine SRY-gene by TALEN suppressed testis development and generated a fe-
male phenotype. In our study, we want to investigate if a knockout of the por-
cine SRY-gene will lead to an equivalent phenotype.  First, we plan to mi-
croinject a CRISPR/Cas9 vector targeting the porcine SRY-gene intrazyto-
plasmacally into IVF produced zygotes and record the phenotype of the 
offspring. Secondly, an integrative transposon-based CRISPR/Cas vector will be 
integrated into the pig genome via transfection. The Cas-expression will be 
driven by a spermatogenesis-specific promoter to assure fertility of the result-
ing cloned boar. Mating of the boar should result in feminized transgenic boars 
and fertile females.  In the last step, we plan to incorporate the integrative 
CRISPR/Cas construct into the porcine Y-chromosome targeting multiple sites 
on the Y-chromosome during spermatogenesis preventing development of Y-
sperm. This should result in a transgene founder producing non-transgenic fe-
male offspring. 
 
Contact: Stefanie Kurtz 
              stefanie.kurtz@fli.de 
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Studies on the effect of pro-inflammatory IFN-γ 
during Coxiella infection 

Svea Matthiesen, Annica Rebbig, Michael Knittler 
 
Institute of Immunology, Friedrich-Loeffler Institut, Insel Riems  
 
 
Coxiella burnetii (C. burnetii) is a Gram-negative, obligate intracellular bacte-
rium, which causes Q fever, a zoonotic disease with worldwide prevalence. Cat-
tle, sheep, and goats are known to be main reservoirs for C. burnetii. Acute Q 
fever is described as a mild and self-limited flu-like illness, but can also cause 
interstitial pneumonia or hepatitis. Chronic Q fever infections can lead to en-
docarditis or vascular infections years after primary infection. Due to high vir-
ulence, infection via contaminated aerosols and environmental stability, fur-
ther options for treatment are urgently needed. As C. burnetii uses the au-
tophagic pathway for its replication, but prevents its own degradation by 
inhibition of the complete functional autophagic flux, the autophagic pathway 
appears as a potential new control mechanism. In this context, the pro-inflam-
matory cytokine IFN-γ could be a potential candidate to modulate progress of 
infection as it is known to be an autophagy inducer. Additionally, IFN-γ rescues 
Major Histocompatibility Complex (MHC) class I antigen presentation, which is 
initially blocked during coxiella infection in dendritic cells (DCs). Moreover, IFN-
γ seems to have a negative influence on coxiella replication. Based on these 
findings, further studies on IFN-γ will be helpful in the context of coxiella treat-
ment and Q fever prevention. 
 
Contact: Svea Matthiesen 
              svea.matthiesen@fli.de 
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Effects of a carnitine supplementation on body con-
dition, milk yield and composition of dairy cows 

J. Meyer1, S. Daniels1, J. Frahm1, S. Kersten1, U. Meyer1, J. Rehage2; S. Dänicke1 

 
1 Institute of Animal Nutrition, Friedrich-Loeffler-Institut, Braunschweig, Ger-
many 
2 University of Veterinary Medicine Hannover, Foundation, Germany 
 
 
Dairy cows are metabolically challenged during transition period by the drastic 
increase of energy demanded for milk production on one hand and the restricted 
feed intake capacity on the other hand. The present experiment was designed 
to scrutinize a possible contribution of L-carnitine to the effective utilization 
of energy during this crucial time period, as it is discussed to be a rate limiting 
factor in mitochondrial respiration. 
For the experiment, 54 multipara German Holstein cows were divided into a 
control and carnitine group (25 g/d rumen-protected L-carnitine, Carneon 20 
Rumin-Pro, Lohmann Animal Nutrition). Experimental feeding started six weeks 
ante partum with a ration of 80% roughage (70% maize and 30% grass silage) and 
20% concentrate until day 1 post partum when the proportion of concentrate 
was increased to 30% and continued to increase to 50% within two weeks to 
reach the final proportion of the lactation feed. Before calving the body weight 
was registered once a week, after calving the body weight and the milk yield 
was determined twice a day and two times per week the milk composition were 
analyzed. The body condition score according to Edmonson et al. 1989 recorded 
once a week over the whole period. 
 
Contact: Jennifer Meyer 
              jennifer.meyer@fli.de  
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Experimental infection of ducks with tick-borne en-
cephalitis virus (TBEV) 

Friederike Michel1, Ute Ziegler1, Christine Fast1, Martin Eiden1, Gerhard Dob-
ler2 and Martin H. Groschup1 

 
1 Friedrich-Loeffler-Institut, Federal Research Institute for Animal Health, In-
stitute of Novel and Emerging Infectious Diseases, Greifswald-Insel Riems, Ger-
many 
2 Department of Virology and Rickettsiology, Bundeswehr Institute of Microbi-
ology, Munich, Germany 
 
 
Tick-borne encephalitis virus (TBEV) belonging to the family Flaviviridae is one 
of the most important tick-transmitted arboviruses in Europe. It can cause se-
vere illness in humans and in various animal species, typically by tick bite. Ali-
mentary infections by unpasteurized milk are also possible. 
The translocation of infected ticks is considered to constitute the main mecha-
nism for the spread of TBEV into new areas. Until now it is unclear, whether 
birds can function as a natural reservoir species apart from serving as passive 
transport vectors for infected ticks. Therefore, experimental TBEV challenge 
studies of avian species were carried out to determine their susceptibility and 
potential pathogenesis. 
Ducks were inoculated subcutaneously with TBEV strain “Neudoerfl” and moni-
tored for the duration of 21 days. Blood, oropharyngeal/cloacal swabs and organ 
samples (following euthanasia and necropsy) were run in a TBEV-specific quan-
titative real-time RT-PCR. The induction of TBEV specific antibodies was re-
vealed using a virus neutralization test.  Furthermore, organ samples were ex-
amined histopathologically and by immunohistochemistry. 
The inoculated ducks did not show any clinical symptoms. TBEV-specific RNA 
was detected in all brain samples as well as some blood and swab samples. 
Moreover, all challenged birds produced neutralizing TBEV antibodies. The 
pathological results are in progress. 
 
Contact: Friederike Michel 
              friederike.michel@fli.de 
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Tick-borne encephalitis virus in the natural rodent 
reservoir 

Anna Michelitsch, Kerstin Wernike, Martin Beer 
 
Institut für Virusdiagnostik, Friedrich-Loeffler-Institut, Bundesforschungsinsti-
tut für Tiergesundheit 17493 Greifswald – Insel Riems, Südufer 10 
 
 
Tick-borne encephalitis virus (TBEV) is the most important tick-borne arbovirus 
in Eurasia. Every year up to 10.000 human cases are reported. TBEV infection 
can cause severe acute neurological symptoms, which may further lead to seri-
ous permanent neurological and psychiatric sequelae. Although there are relia-
ble vaccines available, the prevalence is on the rise. New endemic foci are 
constantly being discovered, showing a rise to northern countries. 
TBEV, like other arthropod-transmitted viruses, depends on specific vectors and 
reservoir hosts to complete its enzootic cycle. Our goal is to study the role of 
the natural rodent reservoir to obtain a better understanding of the TBEV lifecy-
cle. According to previous studies, bank voles (Myodes glareolus) are considered 
to be an important reservoir host for TBEV. Therefore, we aim to establish a 
model for TBEV-infections in bank voles and characterize a variety of virus 
strains in two genetic different bank vole lines. Using virus strains isolated from 
ticks, bank voles as well as from human cases, some light should be shed on the 
mechanics of TBEV transmission cycles and their influence on the evolution of 
novel TBEV variant strains with altered antigenic properties and virulence lev-
els.  
 
Contact: Anna Michelitsch 
              anna.michelitsch@fli.de 
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Ultra Violet-C inactivation of Coxiella burnetii for 
production of structural preserved whole cell anti-
gen 

Amira A. Moawad, Klaus Henning, Uwe Rösler, Heinrich Neubauer, Katja Mer-
tens 
 
Friedrich-Loeffler-Institut, Institute of Bacterial Infections and Zoonoses, 
Naumburger Str. 96a, 07743 Jena, Germany 
Institute for Animal Hygiene and Environmental Health. Freie Universität, Ber-
lin, Robert-von-Ostertag-Str. 7-13, Building 35, 14163 Berlin- 
 
 
 Coxiella (C.) burnetii, a worldwide zoonotic pathogen, causes a severe illness 
in humans called query (Q) fever. C. burnetii has a broad host range including; 
mammals, birds, and ticks. Ruminants are considered as main reservoirs for hu-
man infections and shed the bacteria in high numbers during parturition. C. 
burnetii displays two morphological cell forms; with a resistant small cell vari-
ant, which remains infectious within the environment for several months. Ul-
traviolet-C, (UV-C) light irradiation has been recently studied as a novel non-
thermal treatment method for bacterial inactivation. The present study aimed 
to determine the inactivation of C. burnetii by UV-C exposure. Different inten-
sities from >2000 µW/cm2 to 1000 µW/cm2 in a time depending manner (120 to 
15 min) were used to determine the necessary exposure for inactivation of C. 
burnetii. Viability testing of treated bacteria was performed by rescue cultiva-
tion in axenic media and determination of colony forming units compared to 
untreated controls. Structural integrity of UV-C treated bacteria will be ana-
lyzed by transmission electron microscopy (TEM) and Raman spectroscopy. Via-
bility testing showed that C. burnetii can be inactivated at 1000 µW/cm2 for 75 
min. This might provide a safe inactivation method for routine serological diag-
nostic of milk.  
 
Contact: Amira A. Moawad 
              amira.moawad@fli.de 
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Longitudinal study on viral evolution demonstrates 
conservation of antigenic sites in Heamagglutinin 
Neuraminidase (HN) -attachment protein of pigeon 
Avulavirus-1 

Ibrahim Moharam, Christian Grund 
 
FLI, Institute for diagnostic virology, NRL for Newcastle disease 
 
 
Newcastle disease virus (NDV) or Avian Avulavirus -1 (APMV-1) is inducing a fatal 
poultry disease. The question of antigenic drift was addressed for PPMV-1, a 
specific APMV-1 subtype endemic in pigeons (PPMV-1) in Germany. 
Genetic characterization of 223 PPMV-1 isolates obtained between 2008 and 
2017 revealed, that one particular PPMV-1 subgroup was predominantly circu-
lating in Germany (2.VI.7.2.2). Comparing the outer virus attachment protein 
(HN) of 32 selected PPMV-1 isolates, genetic but not antigenetic-drift became 
evident: Early and late PPMV-1 isolates have an indistinguishable reactivity pat-
tern with polyclonal sera and are reactive with a specific monoclonal antibody 
(mab) defining a conformational dependent, neutralization sensitive epitope. 
This mab binding site is conserved in predominant PPMV-1 viruses (2.VI.7.2.2). 
In two genotypes that were detected only sporadically, mab binding site was 
present in one (2.VI.5) but was lost in the second genotype (2.VI.8.2), evidently 
without being able to outcompete 2.VI.7.2.2 viruses. 
These data indicate, that epitopes relevant for viral attachment of APMV-1 are 
well conserved and circulation in a pigeon population that is partially immune, 
was not sufficient to promote emergence of antigenic drift variants. 
 
Contact: Ibrahim Moharam 
              ibrahim.moharam@fli.de 
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Development of a modular oral vaccine based in 
outer membrane vesicles for Rainbow trout and 
characterization of the systemic and mucosal B and 
T cell response assembled. 

Ruth Montero1, Lara Munkler1,2, Sven Ostermann1, Bernd Köllner1 

 
1 Friedrich-Loeffler-Institute, Institute of Immunology, Greifswald-Insel Riems, 
Germany. 
2 Hochschule Esslingen, Department of Applied Natural Sciences, Esslingen am 
Neckar, Germany  
 
 
Infectious diseases cause serious economic losses due to the high-density fish 
stocks. Diverse vaccines were developed to prevent this, however, they are not 
effective enough and the injection route is linked to side effects and stress. 
It is known Gram-negative bacteria produce Outer Membrane Vesicles (OMVs), 
used in human settings; therefore, fish bacteria OMVs could be also used as 
vaccines. The present work is focused on the development of an oral vaccine 
based on recombinant Aeromonas salmonicida OMVs, expressing the G-protein 
of VHSV, and the evaluation of the B and T cell response at mucosal and sys-
temic level in Rainbow trout. 
Fish were stimulated with inactivated bacteria intra-peritoneal or orally using 
vaccine pellets. Distribution and proliferation of B and T-cell populations were 
analyzed in gut, peritoneum, spleen and head kidney using monoclonal antibod-
ies by flow cytometry. Additionally, cell populations were sorted for character-
ization of membrane and secreted markers, expressed cytokines and transcrip-
tion factors. 
The immune response is characterized by an early proliferation of intraperito-
neal B and T-cells (24-48h post stimulation). Comparing the kinetics of the cell 
populations observed in the peritoneum to the gut as well as the recruitment 
of cells from spleen or head kidney will be further analyze. 
 
Contact: Ruth Montero 

              ruth.montero@fli.de 
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Studies on pathogenesis of Capripox virus-induced 
diseases 

J. Möller, T. Moritz, D. Hoffmann, M. Beer, B. Hoffmann 
 
Institute of Diagnostic Virology, Friedrich-Loeffler-Institut, Südufer 10, 17493 
Greifswald-Insel Riems, Germany 
 
 
Lumpy Skin Disease virus (LSDV), Sheeppox virus (SPPV) and Goatpox virus 
(GTPV) 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. SPPV and GTPV regularly occur in wide areas of 
Africa and Asia, are endemic in Turkey, and several outbreaks in Greece are 
reported. Besides high fever and ocular and nasal discharge, Capripox viruses 
lead to clinical symptoms like emaciation, lesions of the skin, temporary reduc-
tion in milk production, and sometimes death. For the control of Capripox vi-
ruses, only live attenuated vaccines are commercially available, which are cur-
rently not authorized in the European Union. Furthermore, use of these live 
vaccines leads to the loss of the Capripox virus-free status in infected countries.  
We performed animal trials to analyze the pathogenesis of LSDV, SPPV and GTPV 
in their respective target species. Data of the clinical course, virus genome load 
in different matrices and the serological response over the time will be pre-
sented and discussed. 
 
Contact: Janika Möller 
              janika.moeller@fli.de 
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Characterization of Pestiviruses E1 glycoprotein 

Yu Mu, Christina Radtke, Birke Andrea Tews, Gregor Meyers 
 
Laboratory for Immunology and Molecular Biology of positive strand RNA Vi-
ruses, Institute of Immunology, Friedrich-Loeffler-Institut 
 
 
Pestiviruses are among the economically most important pathogens of livestock 
belong to the family Flaviviridae. 
They are enveloped viruses with a positive strand RNA genome, which encodes 
a single polyprotein containing three envelope glycoproteins Erns, E1 and E2. 
E1 is a special and interesting glycoprotein for which structural and functional 
information are not available so far. 
In our studies, we are analyzing the molecular biology and function of the BVDV 
E1 protein with regard to processing, membrane topology, intracellular reten-
tion and its role as a structural component of the virion as a model for all pes-
tiviruses in order to further understand some important processes in the viral 
life cycle. The so far generated data will be presented on the poster. 
 
Contact: Yu Mu  
              yu.mu@fli.de 

  



  

92 | Junior Scientist Symposium - FLI| 09/2018 

55 Poster presentations 

 

Investigating the potential host tropism of filo-
viruses using trVLPs 

Andreas Müller, Kerstin Fischer, Katja Goller, Sandra Diederich, Sven Reiche, 
Thomas Hoenen 
 
Friedrich-Loeffler-Institut, Institute of Molecular Virology and Cell Biology, 
Greifswald - Insel Riems 
 
 
While bats are considered natural hosts for filoviruses, other animals like pigs, 
duikers, non-human primates and humans are also known to be susceptible to 
infection with filoviruses. The factors determining host-susceptibility to infec-
tion are only partially understood. Investigating such questions with infectious 
virus requires a maximum containment laboratory. However, tetracistronic 
transcription and replication-competent virus-like particle (trVLP) systems al-
low modeling of the complete filovirus life cycle under biosafety level 1 condi-
tions. trVLPs, which contain tetracistronic minigenomes encoding for a reporter 
protein, the matrix protein VP40, the glycoprotein GP1,2, and the nucleocapsid-
associated protein VP24, are able to infect target cells, and replication and 
transcription of trVLP-derived minigenomes results in reporter activity reflects 
this process.  
In order to investigate the potential host tropism of filoviruses, we have pro-
duced trVLPs carrying GP1,2 from the filoviruses Ebola virus, Marburg virus and 
Lloviu virus. Initial characterization showed production of infectious particles 
in all cases, and thus incorporation of functional heterologous GP1,2 proteins 
into particles. Using these trVLPs we are now screening a number of cell lines 
from various animal species, which will allow us to better understand the po-
tential host range of filoviruses and the cellular requirements for susceptibility 
to filovirus infection. 
 
Contact: Andreas Müller 
              andreas.mueller@fli.de  
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Bovine Anaplasmosis in Egypt: A preliminary inves-
tigation 

Omid Parvizi, Katja Mertens, Hosny EI Adawy, Falk Melzer, Klaus Henning, Hein-
rich Neubauer 
 
Friedrich-Loeffler-Institute, Federal research institute for Animal Health, 
Jena, Germany 
 
 
Bovine anaplasmosis (BA), a zoonotic infection is caused by bacteria of the ge-
nus Anaplasma-mostly A. marginale (Alphaproteobacteria: Rickettsiales: Ana-
plasmataceae). The bacteria are transmitted through infected ticks e.g. Der-
macentor, Rhipicephalus, Ixodes, Hyalomma, and Argas. A typical symptom of 
the disease is progressive anemia, which occurs 5-14 days after exposure. 
In order to estimate the prevalence and distribution of BA in Egypt, available 
information was collected and analyzed by review of the literature (1990-2018) 
and using national reports on cattle diseases found in the statistical yearbooks 
of Egypt (1966-2015). Based on these data a preliminary study was designed 
using bovine sera collected during a Q-fever study in 2015-2017 in 27 gover-
norates. Sera will be randomly selected and analyzed using a competitive ELISA 
(cELISA), a diagnostic method recommended by OIE for the monitoring of ana-
plasmosis. BLASTP and DELTA-BLAST has confirmed no homology with Coxiella 
burnetii. 
 
Contact: Omid Parvizi 
              omid.parvizi@fli.de 
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Development of serological assays for the specific 
detection of antibodies raised against Kumasi Virus 

M. Penning 1, K. Fischer 1, C. Mbanwi Mbu’u 2, M.H. Groschup 1, A. Balkema-
Buschmann 1 

 
1 Institute for Novel and Emerging Infectious Diseases, Friedrich-Loeffler-Insti-
tut, Greifswald-Insel Riems, Germany 
2 Department of Microbiology, Faculty of Science, the University of Yaoundé I, 
Yaoundé, Cameroon 
 
 
Kumasi virus (KV, Ghanaian bat henipavirus) is a paramyxovirus with unknown 
zoonotic potential within the genus Henipavirus. It was first identified in a 
spleen sample of the species Eidolon helvum in Ghana but could neither be 
isolated so far nor rescued as a recombinant virus. 
Using serological assays based on Hendra virus (HeV) and Nipah virus (NiV) G 
proteins, henipavirus specific antibodies have been detected in fruit bats, pigs, 
horses and humans in a number of Sub-Saharan African countries which neither 
neutralized HeV nor NiV. Thus, a serological cross-reactivity between 
henipaviruses circulating in the Australasian region and potentially in Africa was 
assumed. 
To determine putative reservoir hosts and to compare cross-reactivities of 
henipaviruses that may be present in bat populations of different geographic 
regions, we develop a Luminex technology based multiplex immunoassay 
against all henipavirus G-proteins, including KV G-Protein. The Luminex assay 
uses antigen-coated magnetic beads in a fluid system to test against multiple 
fruit bat relevant agents in one run. The test is intended to improve the diag-
nostic capacity for KV and other viruses with zoonotic potential in field samples 
collected by our collaborative partners in Cameroon. 
 
Contact: Maren Penning  
              maren.penning@fli.de  
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3D-Imaging of Rabies Virus Infection of the Brain 

Madlin Potratz, Luca Zaeck, Stefan Finke 
 
Institute of Molecular Virology and Cell Biology, Friedrich-Loeffler-Institut, 
Federal Research Institute for Animal Health, 17493 Greifswald - Insel Riems, 
Germany 
 
 
Rabies virus (RABV) is a neurotropic virus. Mechanisms of neuroinvasion and vi-
rus spread in the central nervous system (CNS) are not well understood. One 
reason for that is that most pathogenicity studies used attenuated “fixed” 
RABVs, which are either adapted to animal models or tissue cultures and do not 
reflect the natural infection with street viruses. Moreover, methods to study 
RABV infections in complex host tissues are limited. 
Availability of recombinant street RABV clones of different natural reservoirs 
allows us now to manipulate virulent street virus RABVs, to characterize these 
viruses in conventional and primary neuron cell cultures and, in vivo, to inves-
tigate neuroinvasion, spread and pathogenesis. By implementation of novel 
techniques for three-dimensional confocal imaging of thick tissue slices, we vis-
ualize RABV infections in their three-dimensional cellular context. 
Here, we used street RABV infected mouse brains to establish 3D confocal im-
aging (ultimate 3D imaging of solvent cleared organs) of neuroinfections. Ac-
quisition of confocal high-resolution z-stacks, single slice analyses, 3D rendering 
and tracking of individual infected neurons allowed us to visualize street virus 
infections in the complex cellular context of the brain.  
First examples of RABV protein distribution and accumulation in neurites will 
be provided. 
 
Contact: Madlin Potratz 
              madlin.potratz@fli.de 
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Invisible invader – How does Coxiella burnetii sub-
vert the immune response of antigen presenting 
cells? 

Annica Rebbig, Svea Matthiesen und Michael Knittler 
 
Institute of Immunology, Friedrich-Loeffler-Institute, Insel Riems 
 
 
Coxiella burnetii (C. burnetii) is the causative agent of a worldwide distributed 
zoonosis known as Q fever. Q fever mostly results in flu-like symptoms but it 
can also develop a severe atypical pneumonia, hepatitis or endocarditis with a 
lethal outcome.  
As an obligate intracellular pathogen, C. burnetii exploits the canonical endo-
cytic pathway and subverts the cell autonomous immune response (e.g. autoph-
agy) to modulate an acidic lysosomal-like compartment to a Coxiella-containing 
vacuole (CCV). This special property, replicating within an acidic environment 
and subverting the cell autonomous defense mechanism, enables C. burnetii to 
not only grow in epithelial cells but also in immune cells. Especially the modu-
lation of antigen presenting cells, like for instance dendritic cells, takes an im-
portant impact on the downstream activation of the adaptive immune response 
and thus, on the successful clearance of the pathogen. As undetected microbe 
C. burnetii does not only modulate the infected cell itself but also non-infected 
bystander cells.  
According to the present knowledge on intracellular subversion by C. burnetii, 
we would like to uncover the molecular mechanism as well as the underlying 
pathway, which is misused by C. burnetii as bacterial survival strategy. 
 
Contact: Annica Rebbig 
              annica.rebbig@fli.de 
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Investigation of antibody persistence after BTV 8 
vaccination in cattle 

Christina Ries, Martin Beer, Bernd Hoffmann 
 
Institute of Diagnostic Virology Friedrich-Loeffler-Institut, Federal Research 
Institute for Animal Health, Südufer 10, 17943 Greifswald - Insel Riems, Ger-
many 
 
 
Bluetongue virus (genus Orbivirus) is a dsRNA virus with 10 genome segments. 
It was reported that specific BTV antibodies could be detected in the majority 
of vaccinated animals 3 or 4 years post vaccination. No data are published about 
the persistence of vaccine antibodies detectable in a cattle population five or 
more years after last vaccination.  
For our study, we used 275 bovine serum and plasma samples collected from 
cattle born in 2009-2012 all over Germany. No BTV outbreak was detected in 
Germany since 2009. Cattle born and vaccinated between 2009 and 2012 were 
selected for the study. Chosen animals have received at least one complete 
BTV-8 primary vaccine procedure during this period, but also re-vaccinated cat-
tle were included in the study. 
The samples were tested with the IDVet® c-ELISA, which detects BTV group spe-
cific antibodies formed against the VP7 protein. In addition, the serum neutral-
ization test, detecting VP2-specific antibodies of BTV-8, was performed. 
The results of the serological tests suggest, that a robust number of cattle shows 
detectable BTV antibodies longer than 5 years after last vaccination. In addi-
tion, booster vaccination prolongs the persistence of the vaccine antibodies and 
the number of serological positive cattle. 
 
Contact: Christina Ries 
              christina.ries@fli.de 
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Traversing the nuclear envelope: Impact of amino 
acid side-chains on capsid incorporation during nu-
clear egress 

Sebastian Rönfeldt, Barbara G. Klupp, Thomas C. Mettenleiter 
 
Institute of Molecular Virology and Cell Biology, Friedrich-Loeffler-Institut, 
Federal Research Institute for Animal Health, D-17493 Greifswald-Insel Riems, 
Germany 
 
 
Transport of macromolecular complexes between cell-organelles is mainly me-
diated via vesicles, while nucleo-cytoplasmic exchange is thought to occur ex-
clusively through the nuclear pores. However, herpesvirus-capsids, which are 
assembled in the nucleus, are far too big to pass through these channels, but 
are transported to the cytoplasm by budding at the inner nuclear membrane 
resulting in a primary enveloped virus particle located in the perinuclear space. 
After fusion of the primary virion envelope with the outer nuclear membrane 
capsids are released into the cytosol, representing a unique vesicle-mediated 
transport over the nuclear envelope. Two viral proteins, forming the nuclear 
egress complex (NEC) are required for nuclear egress. The recently solved crys-
tal structures of the NEC and intensive mutagenesis approaches illuminated the 
process of membrane deformation by oligomerization of the NEC resulting in 
vesicle abscission from the inner nuclear membrane. However, how cargo, the 
nucleocapsid, is incorporated into these vesicles remains to be analyzed. We 
recently identified amino acids (aa) in the NEC critical for incorporation of the 
nucleocapsids.  Here we tested the influence of specific aa substitutions and 
found a strong impact of the length of the aa side-chains shedding more light 
on the complex process of herpesvirus nuclear egress.    
 
Contact: Sebastian Rönfeldt 
              sebastian.roenfeldt@fli.de 
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Insecticidal toxin complex of Yersinia enterocolit-
ica: Heterogeneity and Translocalization  

Philipp-Albert Sänger, Mandy Starke, Thilo Martin Fuchs 
 
FLI Jena, IMP, Working group Pathobiology of Mycobacterioses (Prof. Dr. Thilo 
M. Fuchs) 
 
 
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, lo-
cated 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 fluores-
cent reporters, we will quantify the heterogeneous state of selected tc-promo-
tors and test their possible contemporaneous activity within a subpopulation. 
 
Contact: Philipp-Albert Sänger 
              philipp-albert.saenger@fli.de 
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Optimization of a Universal and Unbiased Diagnos-
tic Metagenomics Workflow 

Pauline Dianne M. Santos, Martin Beer, and Dirk Höper 
 
Friedrich-Loeffler-Institut, Südufer 10, Insel Riems, Greifswald 17493, Ger-
many 
 
 
Diagnostic metagenomics enables comprehensive screening of various sample 
types for known and unknown pathogens in a single assay; hence, it is suitable 
to detect pathogens from clinical and environmental samples. However, most 
of the published workflows are biased to detect a particular group of microor-
ganisms, or work only with specific sample matrices. This problem was ad-
dressed by the development of a “one-serves-all” analytical framework, which 
is a universal unbiased pathogen- and matrix-independent approach for diag-
nostic metagenomics. However, further fine-tuning of this workflow is neces-
sary since DNA contaminants were found in RNA extraction columns, and several 
reagents. The goal of this study was to find an alternative extraction technique 
that will yield DNA-free high quality long fragments of RNA. RNA yield and qual-
ity achieved using various extraction techniques (Trizol, acidic phenol, rapid 
desalting, magnetic beads, and Trizol combined with magnetic beads) were 
compared to the standard in-house protocol (Trizol and extraction column). 
Magnetic beads and Trizol combined with magnetic beads yielded RNA with 
equal quality like extraction systems using the standard in-house protocol. In 
conclusion, the Trizol/magnetic beads procedure was selected for optimization 
since the use of Trizol made the enzymatic degradation of DNA dispensable.  
 
Contact: Pauline Dianne M. Santos 
              pauline.santos@fli.de 
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Guardians at the gate: Characterization of porcine 
invariant Natural Killer T cells. 

Alexander Schäfer1, Jane Behnke1, Theresa Schwaiger2, Anca Dorhoi1, Charlotte 
Schröder2, and Ulrike Blohm1 

 
1 Institute of Immunology, Friedrich-Loeffler-Institut, Greifswald-Insel Riems  
2 Department of Experimental Animal Facilities and Biorisk Management, Frie-
drich-Loeffler-Institut, Greifswald-Insel Riems 
 
 
Among the mucosal first line defenders are the rapidly activated and responding 
CD1d-restricted invariant Natural Killer T cells (iNKT). Because the immune sys-
tem and physiology of humans and pigs closely resemble each other, pigs might 
serve as a large animal model for studies of infectious diseases. In order to 
further evaluate the pig as a biomedical model and additionally expand the 
knowledge of rare immune cell populations in swine, we aimed to establish flow 
cytometry-based analyses of porcine iNKT. We obtained kinetics of iNKT in dif-
ferent tissues in two viral infection models, African swine fever virus and Influ-
enza A virus, respectively. Detailed phenotypic and functional characterization 
of iNKT was performed in vitro. Naïve porcine iNKT were either CD3+/CD4–
/CD8+ or CD3+/CD4–/CD8– and displayed an effector-/memory-like phenotype. 
Expression analysis of the transcriptions factors T bet and PLZF, allowed for 
differentiation into subpopulations reflecting Th1, Th2 and Th17, respectively. 
In vitro stimulation of porcine leukocytes with the CD1d ligand α galactosylcer-
amide resulted in iNKT proliferation, expression of activation markers and in-
terferon-γ, and increased perforin expression. These findings will expand not 
only the understanding of porcine immune responses, but also demonstrate the 
suitability of pigs as a biomedical model for iNKT research. 
 
Contact: Alexander Schäfer 
              alexander.schaefer@fli.de  
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Pathogenicity and virulence determinants of recent 
German H7N7 viruses in different poultry species 

David Scheibner, Ahmed H. Salaheldin, Felix Winter, Marcel Gischke, Jutta Ve-
its, Thomas C. Mettenleiter and Elsayed M. Abdelwhab 
 
Friedrich-Loeffler-Institut, Federal Research Institute for Animal Health, 
Südufer 10, 17493 Greifswald-Insel Riems, Germany 
 
 
Virulence of avian influenza viruses (AIVs) is largely dependent on the amino 
acid sequence of the hemagglutinin cleavage site (CS). Low pathogenic AIV 
(LPAIV) carrying an HA with a monobasic CS which is activated by trypsin-like 
proteases in the respiratory and intestinal tracts cause only local infections with 
mild clinical signs, if any. Some H5 and H7 subtypes exhibit high pathogenicity 
(HP) phenotype after acquisition of a polybasic CS after circulation of LP pre-
cursors in terrestrial poultry. The polybasic CS of HPAIV is cleaved by ubiquitous 
furin-like proteases causing systemic infections and high mortality. In 2015, in 
an outbreak in poultry in Germany LP and HP H7N7 viruses could be isolated on 
the same farm indicating precursor-progeny relationship. Here, we investigated 
the pathogenicity of these LP and HP in different poultry species. Muscovy ducks 
showed no or mild clinical signs, while turkeys and chickens died after the chal-
lenge with HPAIV. Insertion of a polybasic CS in the HA of the LP virus (LP_poly) 
increased pathogenicity for chicken and turkey drastically, but was not suffi-
cient to kill all animals. Interestingly, LP_poly containing the NS gene from the 
isogenic HPAIV was as virulent and transmissible as the original HPAIV in chick-
ens.  
 
Contact: David Scheibner 
              david.scheibner@fli.de 
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Behavioral observations and animal welfare impli-
cations of lab housing conditions in red foxes (Vul-
pes vulpes) in the frame of oral rabies vaccine test-
ing 

Verena Schöler2, Conrad M. Freuling1, Thomas Müller1, E. Tobias Krause2 

 
1 Institute of Animal Welfare and Animal Husbandry, Friedrich-Loeffler-Insti-
tut, 29223 Celle, Germany 
2 Institute of Molecular Virology and Cell Biology, Friedrich-Loeffler-Institut, 
17493 Greifswald - Insel Riems  
 
 
Oral rabies vaccines for red foxes (Vulpes vulpes) need to be assessed for their 
efficacy prior to licensure. To this, foxes are housed under experimental set-
tings for a longer period of time. However, there are no defined housing condi-
tions and little is known on the influence of long term housing and sampling on 
recipient behaviour and locomotor activity. The aim of this project is to inves-
tigate short- and long-term effects on behaviour and locomotor patterns of sin-
gle housed captive red foxes after vaccination and subsequent challenge infec-
tion. Furthermore, we will assess physical and cognitive enrichments to improve 
animal welfare of captive foxes. First, video recordings of individuals (24 h/ day 
splitted in 15 min intervals) were evaluated against automated motion detec-
tion devices. While there was an overall agreement of 88% between the de-
tected activity or inactivity, the agreement was nearly 100% for inactivity, 
whereas less than 35% of activity seen on video was correctly detected by mo-
tion detection devices. Other preliminary results indicate a slight change of the 
daily activity cycle after sampling. Further data on the behavioural patterns 
over time of captive foxes and effects in response to sampling routines and 
rabies challenge infection will be gathered and evaluated.  
 
Contact: Verena Schöler 
              verena_schoeler@fli.de 
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Successful oral vaccination against HPAIV H5N1 
with novel bat influenza A virus chimeras 

J. Schön 1, W. Ran 2, D. Hoffmann 1, M. Gorka 1, M. Juozapaitis 2, M. Schwemmle 

2, M. Beer 1 

 
1 Institute of Diagnostic Virology, Friedrich-Loeffler-Institut, Greifswald-Insel 
Riems, Germany;  
2 Institute for Virology, University Medical Center Freiburg, Germany 
 
 
Here, we present a new type of vaccine backbone, based on internal segments 
originating from bat influenza virus H17N10 carrying the immunogenic HA and 
NA segments from a low pathogenic AIV (LPAIV) of subtype H5N1 designated 
H5N1-bat. These chimeric viruses do not reassort with conventional influenza 
viruses, including HPAIV, due to incompatibilities of packing sequences and viral 
proteins. 
Groups (n=10) of adult and day-old SPF-chickens were prime-boost immunized 
by oral application of a chicken-adapted H5N1-bat and subsequently challenged 
with a lethal dose of HPAIV H5N1 strain R65. Clinical scoring, virus detection 
and serology were used to analyse the course of the trial. While seroconversion 
could not be detected in sentinels and individual animals before challenge in-
fection, none of the chickens showed any clinical signs after immunization or 
challenge.  
In conclusion, the oral immunization with the newly developed live vaccine can-
didate induced 100% protection and sterile immunity against a lethal dose of a 
HPAIV H5 challenge virus. Future studies will e.g. define the minimum protec-
tive dose and genetic stability of the H5N1-bat chimeric vaccine strain and the 
feasibility to generate live vaccines encoding H7 and H9 of LPAIV. 
 
Contact: Jacob Schön  
              jacob.schoen@fli.de  
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Characterization of Pseudorabies Virus proteins 
pUL21 and pUS3 in neural invasion and propagation 
in vitro and in vivo 

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

 
1 Institute of Molecular Virology and Cell Biology  
2 Department of Experimental Animal Facilities and Biorisk Management, Frie-
drich-Loeffler-Institut, Greifswald-Insel Riems, Germany 
 
 
Pseudorabies virus (PrV) is an alphaherpesvirus with the ability to enter periph-
eral neurons and to propagate to the central nervous system (CNS). Only pigs 
can survive an infection, depending on the age of the animal and the virulence 
of the virus strain, while all other susceptible animals succumb to death within 
a short time. To understand the molecular details of this neurotropism we use 
a mouse model. Mice infected with wildtype PrV die within 50 to 60 h p.i. How-
ever, after intranasal inoculation with a PrV mutant, unable to express the teg-
ument protein pUL21 and the serine/threonine kinase pUS3, mice showed an 
extremely prolonged mean survival time, while in contrast the single gene de-
leted mutants were only slightly attenuated. We therefore hypothesized that 
pUL21 and pUS3 may function synergistically in a yet unknown manner. To test 
this, we generated mutants defective only in the kinase function (US3∆kin), 
leaving the protein otherwise intact, as well as ∆UL21/US3kin, lacking in addi-
tion pUL21. These mutants will be characterized in non-neuronal and neuronal 
cell cultures as well as in mice. In addition, we will investigate the kinetics of 
viral spread in the CNS along with immunological and inflammatory responses 
in the brain. 
 
Contact: Julia Sehl  
              julia.sehl@fli.de  
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Herpesvirus induced membrane fusion 

Annemarie Seyfarth, Melina Vallbracht, Barbara G. Klupp, and Thomas C. Met-
tenleiter 
 
Institute of Molecular Virology and Cell Biology, Friedrich-Loeffler-Institut, 
Federal Research Institute for Animal Health, 17493 Greifswald - Insel Riems, 
Germany 
 
 
Herpesviruses comprise several important human (e.g. the herpes simplex vi-
ruses- HSV) and animal pathogens (e.g. pseudorabiesvirus - PrV). As enveloped 
viruses, herpesviruses enter cells after fusion of the virion envelope with a host 
cell membrane. While in many viruses this process is executed by a single gly-
coprotein, herpesviruses depend on at least three different proteins. In HSV and 
PrV these are the receptor binding glycoprotein (g)D, the fusion protein gB and 
the heterodimeric gH/gL complex. However, the exact molecular mechanism is 
still enigmatic.  
While gB and gH are essential for membrane fusion, PrV is able to spread in the 
absence of gL, although to a very low level. This minimal spread was used for 
reversion analysis by serial passages in cell culture yielding revertants able to 
induce membrane fusion in the absence of gL. Molecular analyses revealed po-
tentially compensating mutations in gD, gB and/or gH. To test the influence of 
these mutations on fusion we use a transfection based cell-cell fusion assay by 
co-expressing the different wildtype or mutated glycoproteins and monitor the 
extent of syncytium formation thereby allowing important insights into the 
mechanism of membrane fusion. 
 
Contact: Annemarie Seyfarth 
              annemarie.seyfarth@fli.de 
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Safe diagnostics for control of zoonotic pathogens 

M. Stellfeld1, S. Henze2, I.-G. Richter2, A. Pöcking2, F. Scholz3, A. Gütter3, K. 
Henning1, F. Melzer1 und K. Mertens1 

 
1 Friedrich-Loeffler-Institut, Institut für bakterielle Infektionen und Zoonosen, 
Naumburger Str. 96a, 07743 Jena 
2 Forschungszentrum für Medizintechnik und Biotechnologie GmbH, Geranien-
weg 7, 99947 Bad Langensalza 
3 Senova Gesellschaft für Biowissenschaft und Technik mbH, Industriestr.8, 
99427 Weimar 
 
 
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 identi-
fication 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 natu-
ral host cells of Coxiella, will be developed. By means of transcriptional analysis 
of the bacteria, strongly expressed open reading frames (ORFs) will be identi-
fied, cloned and expressed for the production of recombinant proteins. These 
proteins will be tested for their immunogenicity and cross-reactions. Monoclo-
nal antibodies against selected proteins will be produced by project partners, 
conjugated with fluorescence particles and used in a membrane-based hetero-
geneous immunoassay, which will be readable with a mobile 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 repro-
duction, economic and ecological losses. 
 
Contact: Mareika Stellfeld  
              mareike.stellfeld@fli.de 
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The ORION project – A One Health surveillance ini-
tiative 

Sandra Stelzer1, Jörn Gethmann1, Franz J. Conraths1, Christoph Staubach1, 
Matthias Filter2, Fernanda Dorea3, Thomas Selhorst2, Christine Müller-Graf2, 
Idesbald Boone2, Johanne Ellis-Iversen4, Taran Skjerdal5, Karin Lagesen5, Ce-
cilia Jernberg6 

 
1 Friedrich-Loeffler-Institut (FLI), Germany 
2 Bundesinstitut für Risikobewertung (BfR), Germany 
3 Swedish National Veterinary Institute (SVA), Sweden 
4 Technical University of Denmark (DTU), Denmark 
5 Norwegian Veterinary Institute (NVI), Norway 
6 Public Health Agency of Sweden (FoHM), Sweden 
 
 
Despite an existing definition, the term ‘surveillance’ is still differently under-
stood amongst the various parties involved in the One Health (OH) context. 
While surveillance activities in the individual sectors are an important measure 
in the prevention and control of disease, no state-of-the-art has so far been 
established in One Health Surveillance (OHS). Surveillance stakeholders have 
reached the consensus, that, for effective prevention and control of disease, 
all populations, which affect and are affected by the disease spread, need to 
be considered. Thus, the need for inclusion of all sectors and harmonization of 
surveillance activities has become very apparent.  
In addition, the organizational structures for surveillance in the different sec-
tors within one country are very diverse and pose obstacles on the way to har-
monizing data integration and interpretation.  
The “One health surveillance Initiative on harmonization of data collection and 
interpretation” (ORION) project therefore aims at establishing and strengthen-
ing inter-institutional collaboration and transdisciplinary knowledge transfer 
along the One Health objective with a focus on zoonotic diseases. This will be 
addressed by establishing an OH surveillance codex, an OH knowledge base and 
an OH surveillance infrastructure.  
 
Contact: Sandra Stelzer  
              sandra.stelzer@fli.de 
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Cowpox Virus - Host Interactions: Identification and 
Confirmation of Virulence Factors 

S. Weber1, A. Franke1, D. Hoffmann1, A. Tamošiūnaitė2, T. Schippers2, K. Os-
terrieder2, M. Beer1 

 
1 Institute of Diagnostic Virology, Friedrich-Loeffler-Institut, Südufer 10, 17493 
Greifswald-Insel Riems, Germany 
2 Institute of Virology, Freie Universität Berlin, Berlin, Germany 
 
 
Cowpoxviruses (CPXV) are endemic in Western Eurasia. Rodents, specifically 
voles, are the natural reservoir hosts of CPXVs. However, spill-over infections 
to accidental hosts, including rats, cats and humans, are reported frequently. 
Humans get infected most likely via direct contact to companion animals like 
cats or pet rats. In order to evaluate the pathogenic potential of different CPXV 
strains, we sought to identify virulence factors for rodents. For this purpose, 
we used two different CPXV strains, first RatPox09 (highly pathogenic in the 
Wistar rat model) and the laboratory reference strain Brighton Red (BR, less 
virulent). Full genome-sequencing showed a sequence similarity of 92% between 
BR and RatPox09. Compared to the laboratory strain BR, the genome of 
RatPox09 encoded six additional open reading frames (ORF). To focus on the 
phenotypic correlates of these genotypic differences we used CPXV-BAC-gener-
ated knock-in mutants and chimeras of both viruses. Since in vitro growth ki-
netics showed no marked differences between the generated CPXV mutants, we 
determined significant differences in the rat model and assessed both mortality 
and morbidity. Taken together, the investigated target genes most likely en-
code important rodent virulence factors of CPXV and genotypic differences are 
indeed directly related and additively correlated with pathogenicity. 
 
Contact: Saskia Weber  
              saskia.weber@fli.de  
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Molecular characterization of the interaction of the 
Ebola virus nucleoprotein and the cellular RNA ex-
port factor NXF1 

Lisa Wendt, Thomas Hoenen 
 
Institute for Molecular Virology and Cell Biology, Friedrich-Loeffler-Institut, 
Greifswald-Insel Riems 
 
 
The Ebola virus (EBOV) belongs to the family of Filoviridae and causes severe 
hemorrhagic fevers in humans. The current outbreak in the Republic of Congo 
shows the urgency for better understanding of the EBOV life cycle to develop 
new therapeutics. Recently, a genome-wide siRNA screen identified several new 
host factors, which seem to be important for viral replication and transcription 
in cell culture, and thus represent potential therapeutic targets. Amongst oth-
ers, the nuclear RNA export factor 1 (NXF1) was identified as a pro-viral factor 
in this screen. 
In order to further understand the role of NXF1 in the viral life cycle, we per-
formed co-immunoprecipitation assays with a number of viral proteins, which 
revealed an interaction between NXF1 and the EBOV nucleoprotein NP. This 
interaction seems to be mediated by a direct binding of NP to NXF1, rather than 
an indirect interaction through binding of RNA. However, studies using overex-
pressed NP and NXF1 in presence and absence of RNase A showed that cellular 
RNA and NP compete for binding of NXF1 at its RNA-binding domain (RBD). The 
determination of the exact interaction between both factors will provide a new 
basis for the development of new therapeutics against ebolaviruses.  
 
Contact: Lisa Wendt  
              Lisa.Wendt@fli.de 
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Investigation of virulence determinants in highly 
pathogenic H10 avian influenza viruses using re-
verse genetics and animal experiments 

Felix Winter, Marcel Gischke, Jutta Veits, Thomas C. Mettenleiter and Elsayed 
M. Abdelwhab 
 
Friedrich-Loeffler-Institut, Federal Research Institute for Animal Health, 
Südufer 10, 17493 Greifswald-Insel Riems, Germany 
 
 
Avian Influenza Viruses (AIV) cause significant economic losses in poultry and 
can infect humans causing mild respiratory to severe, even fatal, symptoms. 
AIVs belong to the family Orthomyxoviridae with eight single-stranded negative-
sense RNA segments. According to the surface proteins hemagglutinin (HA) and 
neuraminidase (NA), 16 HA and 9 NA subtypes were isolated from wild and do-
mestic birds. All AIV subtypes are low pathogenic (LP) causing no or mild clinical 
signs. However, some H5 and H7 viruses exhibit a highly-pathogenic (HP) phe-
notype. The HPAIV H5 and H7 infections result in up to 100% mortality within 
few days. Exceptionally, a few Eurasian H10 viruses fulfill the criteria of HPAIV 
and the genetic determinants for virulence of these viruses remain unknown. 
In this project, virulence markers of HPAIV H10N4 isolated from turkeys in Eng-
land in 1979 and H10N5 isolated from mandarin ducks out of a European con-
signment in Singapore in 1993 will be determined. Using reverse genetics, LPAIV 
H10N7 virus, found in wild mallards in Germany in 2008, carrying gene segments 
from HPAIVs H10N4 or H10N5 will be generated. Virulence in chickens of these 
recombinant viruses will be assessed to pin point the gene segment(s) or muta-
tion(s) responsible for the high virulence. 
 
Contact: Felix Winter  
              felix.winter@fli.de  
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Identification and molecular characterization of 
highly immunogenic mycobacterial lipopeptides 

Sören Woelke; Max Bastian 
 
Labor für Impfstoffe und Impfstoffsicherheit; FLI Riems 
 
 
A number of recent publications describe lipopeptides as a novel class of highly 
immunogenic lipid antigens in Mycobacteria-infected humans (Seshadri et al., 
JI, 2013;  Bastian et al., JI, 2008), bovines (Van Rhijn et al., EJI, 2009) and 
guinea pigs (Kaufmann et al., JI, 2016). The antigens are presented by MHC II 
molecules and induce a strong immune reaction dominated by CD4+ T-lympho-
cytes. The project is part of developing a new system to proof batches of tu-
berculin and later, to explore new strategies for a new vaccination against tu-
berculosis based on those lipopeptides.  
 
Contact: Sören Woelke  
              soeren.woelke@fli.de 
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