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Preface  
 
 
 
Dear participants, 
 
We welcome you all to the 1st Annual Meeting of our EU funded Network of Excellence, 
EPIZONE. 
 

“EPIZONE INSIDE OUT” 
 
The title “EPIZONE inside out” of this 1st Annual Meeting relates to the idea to organize 
this meeting in particular for the “inside” scientists of the EPIZONE partner institutes. 
The title also expresses the mission of EPIZONE: Scientists of the EPIZONE partners 
“inside” go “out” their own institute during this meeting. So, you will have a meeting 
point here in Poland to look for collaboration with scientists of the other EPIZONE 
partners in order to make more progress in your research. You will find scientists 
involved in animal disease control to share ideas, thoughts and to discuss these 
extensively, etc. This will give you the chance to build new relationships and to 
strengthen the existing ones. 
The title also highlights the intention of EPIZONE to share the “inside” strength of 
EPIZONE, built in the first year, to “outside” EPIZONE in the following years. 
 
We hope with this program to fulfill your liking, with plenary lectures of invited speakers, 
presentations related to themes and their work packages, presentations and posters 
about a variety of subjects related to diagnosis and control of epizootic disease. 
In addition to this program, time and meeting rooms are scheduled for work package 
meetings, free discussions and meetings between EPIZONE partners.  
 
We are grateful to Dr Tadeusz Wijaszka and all involved members of NVRI for the 
generous hospitality, and the great and enthusiastic support in organizing this 1st Annual 
Meeting of EPIZONE. 
 
We wish you all a successful and happy meeting 
 
The scientific committee and the organizing committee 
 
Scientific committee:     Organizing committee: 
Piet van Rijn (CIDC)     Katarzyna Szymanek (NVRI) 
Wim van der Poel (ID-L)     Krzysztof Niemczuk (NVRI) 
Martin Beer (FLI)      Emmanuel Albina (AFSSA) 
Ian Brown (VLA)     Jitty Oosterga-Land (CIDC) 
Linda Dixon (IAH)     Margriet Vedder-Rootjes (WUR) 
Marie Frédérique Le Potier (AFSSA)    
Søren Alexandersen (DFVF) 
Laura Powell (VLA) 
Louise Kelly (VLA) 
Franz Conraths (FLI) 
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“EPIZONE INSIDE OUT” 
First Annual Meeting of the Network of Excellence EPIZONE 

30th May – 1st June 2007 
Lublin/Pulawy, Poland 

 
 
 
 
 

Tuesday 29th May, Hotel Mercure, Lublin 
 
 Room D Room C 
18.00 – 20.00 EC meeting (for TLs) Work Package 7.4 meeting (for WP 7.4 participants) 
 
20.00 – 22.00 Welcome reception 

Registration  
Presentations drop off 
Poster set up 

 



 14

Wednesday 30 May 2007, Hotel Mercure, Lublin 
 

08:00 – 09:00 Registration, Presentation drop off and Poster set up 

 
 
 
 
09:00 – 09:30 
 
 
09:30 – 10:00 
 
 
 
10:00 – 10:30 
 

A
u
d
it
o
ri
u
m

 
Plenary session 
 
Chairman: Johan Bongers 
• Dr Piet van Rijn, Coordinator EPIZONE:  
 “EPIZONE INSIDE OUT” 
• Dr Elisabeth Erlacher-Vindel, representative of OIE:  
 “World organisation for animal health (OIE): presentation on its activities with special attention to EPIZONE 
 related topics” 
• Professor Julie Fitzpatrick, Scientific Director and Chief Executive, Moredun Research Institute, Scotland: 
  “Disease Control: Challenges, Collaboration and Conflicts” 

10:30 – 11:00 

   Coffee break 

 
 
 
 
11:00 - 11:30 
 
11:30 – 12:30 

 

A
u
d
it
or

iu
m

 

Plenary session: Theme 4 
 
Chairman: Dr Martin Beer 
• Key-note speaker: Professor Christian Griot, Director IVI, Switzerland: 
 “Avian influenza in wild water fowl at the lake of Constance; a multi national study” 
Work Package Leaders presentations 
• WP 4.1 PCR-diagnostics   Dr Bernd Hoffmann 
• WP 4.2 DNA Chip-based diagnostics  Dr Yannick Blanchard 
• WP 4.3 DIVA diagnostics   Dr Ǻse Uttenthal 
• WP 4.4 Pen-side tests    Dr Philip Wakeley 
 

12:30 – 14:00 

  Lunch 
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14:00 – 15:30 
 
 

A
u
d
it
or

iu
m

 

Free communications: Theme 4 
Chairman: Dr Martin Beer 
• Dr Piet van Rijn  “High throughput RRT-PCR diagnostics for Bluetongue based on genome   

    segment 10” 
• Dr Jovita Fernández “A taqman-MGB real-time RT-PCR assay for the universal detection of African  

    Horse Sickness Virus (AHSV)” 
• Dr Juliet Dukes  “Development of a microarray for characterisation of veterinary viruses” 
• Astrid Gall   “Towards microarray technology for influenzavirus diagnostics” 
• Dr Kris de Clercq  “Workshop on the design and interpretation of post Foot-and-Mouth Disease   

    (FMD)-vaccination serosurveillance by NSP tests; part I (dense cattle-pig   
    countries)” 

• Dr Marek Slomka  “Evaluation of lateral flow devices for rapid penside diagnosis of Avian    
    influenza: a new strategy from FLUAID” 

Parallel sessions  Room A 
 

Room B 
 

Room C 
 

Room D 
 

14:00 – 15:30 

 

Meeting budget Theme 6 
(for TL, Work Package 
Leaders of theme 6 and 
Jeroen Elzenaar)  

Optional EAP meeting 
(for EAP members) 

Theme 7 meeting 
(for TLs and WPLs of 
theme 7) 

? 

15:30 – 16:00 

   Coffee break 

 

 
16:00 – 16:30 
 
16:30 – 17:30 

A
u
d
it
o
ri
u
m

 
 

Plenary session: Theme 7  
Chair: Dr Louise Kelly and Dr Franz Conraths 
• Key-note speaker: Professor Katharina Staerk, Royal Veterinary College, United Kingdom: 
 “Risk analysis in a dynamic environment – mission impossible?” 
Work Package Leaders presentations 
• WP 7.1 Standardisation of import risk assessment      Dr Larry Paisley 
• WP 7.2 European online database on epizootic diseases as an early warning system Dr Franz Conraths 
• WP 7.3 Decision support system for CSF        Dr Klazien de Vos 
• WP 7.4 Impact of environmental effects on the risk of the occurrence introduction  Dr Emma Snary 
      of epizootic diseases in Europe: Indentification and prioritisation 

17:30 – 19:30  Poster session, Room A 

18:00 – 20:30  CF-meeting at Grand Hotel Lublinianka (for (dep)CF members) 

20:30             

 Dinner at Grand Hotel Lublinianka, Lublin 
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Thursday 31 May 2007, Hotel Mercure, Lublin 
 

09:00 – 10:30 
 
 

A
u
d
it
o
ri
u
m

 

Free communications: Theme 7 
Chair: Dr Louise Kelly and Dr Franz Conraths 
• Dr Paul Gale  “Developing a qualitative risk assessment framework for the impact of climate change 

    on the prevalence of livestock diseases in the UK – work in progress” 
• Dr Jovita Fernández “Methology and procedures employed and output generated in risk analysis of avian 

    influenza entrance in Spain by wild birds” 
• Dr Franz Conraths “CSF in wildboar - a surveillance data base for Belgium, France, Germany, Luxembourg 

    and the Netherlands” 
• Theme 7 discussion 

Parallel sessions  Room A 
 

Room B 
 

Room C 
 

Room D 
 

09:00 – 10:30 

 

 Theme 5 meeting 
(for theme 5 participants) 
 

Work Package 6.1 meeting 
(for WP6.1 participants) 

Meeting budget Theme 4 
(for TL, Work Package 
Leaders of theme 4 and 
Jeroen Elzenaar) 

Work Package 6.3 
meeting 
(for WP6.3 participants) 

15:30 – 16:00 

   Coffee break  

 
 
11:00 – 11:30 
 
 
11.30 – 12:30 
 
 
 
 
 

A
u
d
it
or

iu
m

 

Plenary session: Theme 5 
Chair: Dr Linda Dixon and Dr Marie-Frédérique Le Potier 
• Key-note speaker: Professor Markus Czub, Faculty of (Veterinary) Medicine, University of Calgary, Canada:  
 “Pathogenesis, prevention and diagnosis of Nipah virus” 
Work Package Leaders presentations 
• WP 5.1 Vaccine technologies   Dr Alejandro Brun 
• WP 5.2 Host responses to infection  Dr Thomas Vahlenkamp 
• WP 5.3 Adjuvants    Dr Peter Mikael Heegaard 
• WP 5.4 Antivirals     Dr Frank Koenen 

12:30- 14:00  Lunch 
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14:00 – 15:30 
 
 

A
u
d
it
o
ri
u
m

 

Free communications: Theme 5 
Chair: Dr Thomas Vahlenkamp and Dr Frank Koenen  
• Dr Alejandro Brun  “Analysis of immune responses in sheep following vaccination with DNA plasmids 

     encoding structural rift valley fever virus proteins” 
• Dr Günther Keil   “Recombination vectors for gene transfer into vertebrate cells by baculoviruses” 
• Dr Gaëlle Kuntz-Simon  “Classical swine fever virus induces activation of plasmacytoid and conventional 

     dendritic cells in blood and secondary lymphoid organs of infected pigs” 
• Dr Noemi Sevilla    “Interaction of Foot-and-mouth disease virus (FMDV) with dendritic cells” 
• Dr Zhi zhong Jing  ”Adjuvant Effects of recombinant plasmids of cPg and Porcine Cytokines to FMD 

     Vaccine in vivo” 
• Nesya Goris   “Potent and selective inhibitors of the replication of foot-and-mouth disease and 

     swine vesicular disease virus” 

Parallel sessions  Room A 
 

Room B 
 

Room C 
 

Room D 
 

14:00 – 15:30 

 

Meeting budget Theme 7 
(for TL, Work Package 
Leaders of theme 7 and 
Jeroen Elzenaar)  

Optional EAP meeting 
(for EAP members) 

Work Package 6.2 meeting 
(demonstration of the 
GISAID database) 

Theme 4 meeting 
(for Theme 4 
participants) 

15:30- 16:00  Coffee break 

 
 
 
16:00 – 16:30 
 
16:30 – 17:30 

A
u
d
it
or

iu
m

 

Plenary session: Theme 6 
Chairman: Professor Søren Alexandersen 
• Key-note speaker: Manzoor Hussain, FAO Regional Epidemiologist, Islamabad, Pakistan: 
 “Transboundary Animal Diseases and Their Control Strategies in Central Asian Countries” 
Work Package Leaders presentations  
• WP 6.1 Surveillance and epidemiology of viral diseases in aquaculture Dr Niels Jørgen Olesen 
• WP 6.2 Field epidemiology & surveillance of AI and APMV   Dr Ilaria Capua 
• WP 6.3 Experimental Epidemiology       Dr Phaedra Eblé 
• WP 6.4 Molecular Epidemiology       Dr François Thiaucourt 

18:00   Bus transport to Picnic 
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Friday 1 June 2007, Pulawy 
 

07:30 – 08:30 Bus transport from Lublin to Pulawy 

08:30 - 09:00   Coffee  

 
 
 
09:00 – 09:30 
09:30 – 10:00 A

u
d
it
o
ri
u
m

 

Plenary session 
Chairman Johan Bongers 
• Dr Tadeusz Wijaszka, Director NVRI, Pulawy 
• Dr Philip Mellor, IAH, Pirbright, UK : “Bluetongue: vectors, epidemiology and climate-change”  

09:00 - 10:30 

 

Parallel session 
Formal EAP meeting in room A 

10:00 – 11:30 
 
 

A
u
d
it
or

iu
m

 

Free communications Theme 6 
Chairman: Søren Alexandersen 
• Dr You-Jun Shang “Study on biological characteristic of food-and-mouth disease type ASIA 1 viruses  

    isolated from outbreaks in the mainland of china during recent two years”  
• Dr Shi-Qi Sun  “Genetic typing of classical swine fever virus isolates from china”  
• Dr Phaedra Eblé  “Quantification of transmission parameters of FMDV strain O TAIWAN among non- 

    vaccinated and vaccinated pigs” 
• Dr Nick Knowles  “Molecular epidemiology of swine vesicular disease viruses isolated in Italy over 15  

    years (1992-2006)” 
• Dr Carmina Gallardo “Molecular epidemiology of african swine fever virus (ASFV) isolates recovered  

    from samples collected in kenya during 2006-2007 suspected outbreaks” 
• Gina Zanella  “Evolution of the first tuberculosis outbreak due to Mycobacterium bovis in wildlife in 

    France” 

Parallel sessions  Room B 
 

Room C 
 

Room D 
 

Room E 
 

10:00 – 11:30 

 

Meeting budget Theme 5 
(for TL, Work Package 
Leaders of theme 5 and 
Jeroen Elzenaar) 

Formal GB meeting 
(for GB members) 

Work Package 7.1 meeting  
(for WP 7.1 participants) 

Work Package 7.4  
meeting 
(for WP 7.4 participants) 
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11:30 – 12:30  Excursion Institute Pulawy 

11:30 – 12:30 

 

Parallel session 
EC + EAP + GB meeting in room A 

12:30 - 13:30  Farewell Lunch 

  Bus transport to Warsaw airport 
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Abstracts invited/key note speakers 
 
 
 
• Dr Elisabeth Erlacher-Vindel 
• Professor Christian Griot 
• Professor Katharina Stärk 
• Professor Markus Czub 
• Manzoor Hussain 
• Dr Philip Mellor 
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WORLD ORGANISATION FOR ANIMAL HEALTH (OIE): PRESENTATION ON ITS 
ACTIVITIES WITH SPECIAL ATTENTION TO EPIZON-RELATED TOPICS 

 
E. Erlacher Vindel, G. Brückner 

 
World Organisation for Animal Health, OIE 

 
Summary 
The World Organisation for Animal Health (OIE) is an intergovernmental organisation created by an 
International Agreement of 25 January 1924. It is recognised by the World Trade Organization 
(WTO) as the reference organisation for international standards for trade in animals and animal 
products. In April 2007, the OIE totalled 168 Member Countries. The OIE maintains permanent 
relations with 20 other international and regional organisations and has a Regional Office on every 
continent. 
To ensure transparency in the global animal disease and zoonoses situation, each Member Country 
has a commitment to report occurrences of OIE-listed animal diseases, including zoonoses, to the 
OIE at least every 6 months. Significant epidemiological events require urgent notification (within 
24 hours). The OIE then disseminates the information to all the other countries to enable them to 
take the necessary measures to protect their animal disease status. The obligations of countries to 
notify epidemiological events and the OIE’s active search and verification of information and 
rumours on epidemiological events occurring in Member Countries makes the OIE’s Early Warning 
System very efficient. Annual reports provide further background information on animal health, on 
laboratory and vaccine production facilities, etc. The WAHID interface provides access to all data 
held within OIE’s new World Animal Health Information System (WAHIS).  
Through its renowned world-wide network of experts, mainly in the 21 Collaborating Centres and 
161 Reference Laboratories, the OIE collects analyses and publishes the latest scientific information 
on control methods for animal diseases, including zoonoses. This information helps Member 
Countries and especially developing countries requiring assistance with the preparation and 
implementation of animal disease control and eradication programmes. The OIE also actively 
promotes the improvement of the capacity of the veterinary services of developing and in-transit 
countries through the Performance, Vision and Strategy (PVS) initiative – a tool for either the self-
evaluation or evaluation by OIE-accredited experts of the shortcomings and needs in the delivery 
of veterinary services in these countries.  
To ensure the safety of international trade in animals and animal products, the OIE develops 
standards that its Member Countries can use to protect themselves from disease incursions while 
avoiding unjustified sanitary barriers. OIE standards are recognised and referenced within the 
Sanitary and Phytosanitary Agreement of the WTO. Standards for trade are published annually in 
the Terrestrial Animal Health Code and the Aquatic Animal Health Code. Detailed information on 
diagnostic tests and vaccine production is published in the Manual of Diagnostic Tests and Vaccines 
for Terrestrial Animals and the Manual of Diagnostic Tests for Aquatic Animals. The Manuals 
provide a harmonised approach to disease diagnosis by describing internationally agreed laboratory 
diagnostic techniques. All standards are science based and are prepared by internationally 
recognised scientists in the relevant fields. 
The Codes include a section describing the components of import risk analysis and provides 
guidelines for conducting risk analyses. The methodology is further elaborated in an OIE Handbook 
on Import Risk Analysis, which discusses qualitative and quantitative approaches. 
In the field of the safety of food of animal origin, the OIE focus is mainly on eliminating hazards 
existing prior to the slaughter of animals or the primary processing of their products (meat, milk, 
eggs, etc.) that could be a risk for consumers. 
Due to the close relationship between animal health and animal welfare, the OIE promotes animal 
welfare through a science-based approach and has become, at the request of its Member 
Countries, the leading international organisation for animal welfare.  
All information on the role, activities and publications of the World Organisation for Animal Health 
(OIE) is available on the Web site at: www.oie.int.  
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AVIAN INFLUENZA IN WILD WATER FOWL AT THE LAKE OF CONSTANCE; 
A MULTI NATIONAL STUDY 

 
A. Baumer1, B. Thür1, M. Hofmann1, I. Brunhart2, M. Falk2, K Stärk3, C. Griot1 

 
1Institute of Virology and Immunoprophylaxis, Mittelhäusern, Switzerland; 

2Swiss Federal Veterinary Office, Bern, Switzerland; 
3Royal Veterinary College, London, England 

 
Key words: Avian Influenza, Wild Birds, Monitoring, Modelling, and infection studies 

 
1.Introduction and Objectives 
Wild waterfowl is considered to be the major natural reservoir for avian influenza viruses (AIV). In 
particular, highly pathogenic avian influenza A (HPAI) subtype H5N1 poses a serious threat to 
animal health, wildlife conservation, human health and economic welfare in many regions of the 
world. Migratory birds are suspected of playing a role in the spread of H5N1; however, a review of 
the literature reveals that much remains unknown about the ecology and epidemiology of H5N1. 
Lake Constance, bordering Austria, Germany and Switzerland, is an important wetland area with 
250 000 wild water birds over wintering annually. HPAI H5N1 was detected in several water birds 
found dead in the proximity of Lake Constance during the winter season 2006. As a consequence, 
the Swiss Federal Veterinary Office initiated the research project “Constanze“, in collaboration with 
the German and Austrian authorities. “Constanze” consists of five scientific themes: i) wild bird 
monitoring for AIV infection, ii) wild water bird migration patterns, iii) pathogenesis of H5N1 in 
different species, iv) improved AIV diagnostics, and v) risk analysis of AIV transmission from wild 
water birds to domestic poultry. All themes have a specific focus on Lake Constance. Non-scientific 
themes are i) structure and management as well as ii) spreading of excellence.  
 
2.Material and methods 
Preliminary data related to the theme “wild bird monitoring for AIV infection” will be presented, 
including the adaptation process of the commercially available ELISAs for serum samples derived 
from caught wild water fowl such as swans and ducks as well as from sentinel ducks. In addition, 
the in “Constanze” involved national diagnostic reference laboratories (IVI, Mittelhäusern; AGES, 
Mödling) participated in an AIV antibody ring test (kindly provided by M Beer, FLI Riems) for 
harmonization and optimization purposes.   

 
3.Results 
Results of the validation process, including the approach taken will be presented. Furthermore, 
preliminary data of the other “Constanze” themes will also be discussed.  
 
4.Discussion and Conclusions 
Since this is a multi-national project with different diagnostic laboratories involved, it was 
important that commercially available ELISA systems were first standardised (according to ISO 
Norm 17025) for poultry sera samples in each of the laboratories. The testing strategy of the used 
ELISAs, which have been exclusively been validated with domestic poultry sera, needed to be 
modified in order to allow the testing of samples from the different wild waterfowl species. It was 
found that not all ELISAs were suitable for testing wild waterfowl and that the results were not 
always conclusive and possible misinterpretation needed to be handled with care.  

 
5.Acknowledgements  
The Swiss, Austrian and German federal and local governments fund the study. We would like to 
thank all involved governmental as well as non-governmental institutions for their generous 
support and valuable contributions to this research project. 
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the Lake of Constance. 66th annual assembly of the SSM, Interlaken, 1-2 March, 2007. 

 
 

 



 25

RISK ANALYSIS IN A DYNAMIC ENVIRONMENT –  
MISSION IMPOSSIBLE? 

 
Katharina D.C. Stärk, Dirk U. Pfeiffer 

 
Royal Veterinary College, Department of Veterinary Clinical Sciences, North Mymms, UK 

 
Key words: Avian influenza, risk assessment, risk management, risk communication 

 
 
Summary  
During the emergence of the highly pathogenic avian influenza virus of Asian lineage H5N1 (HPAI 
H5N1), numerous risk analyses were conducted in order to estimate the probability of the virus 
spreading into specific geographic regions or countries and the consequences of this spread. Most 
risk analyses were conducted according to the standards of the OIE with the risk assessment part 
including a release assessment and an exposure assessment, followed by a consequence 
assessment. An informal review of the risk assessments available on the internet showed that the 
outcome of most assessments conducted between June 2005 and June 2006 with a focus on HPAI 
H5N1 was expressed in qualitative terms. Most assessments were conducted at the level of 
national veterinary services. The risk question addressed by the assessments varied considerably; 
while some were general, others addressed only specific aspects of spread, e.g. the role of wild 
birds. Due to the dynamic nature of the situation from October 2006 onwards, frequent reviews 
and adjustments of the assessments were conducted, sometimes at monthly intervals.  
In parallel to the national risk assessments, the European Food Safety Authority (EFSA) started a 
working group on the assessment of the risk related to the introduction of HPAI H5N1 into the 
European Union via migratory birds in November 2005, following a mandate of the Health and 
Consumer Protection Directorate General (DG SANCO). The EFSA assessment also followed the OIE 
standards and results were qualitative. A risk pathway was developed and data were collated, 
screened and interpreted by the working group members. At the same time, a report was 
mandated by the Directorate General Environment on bird migration. One objective was to identify 
so-called “high-risk” species with respect to the introduction of HPAI H5N1. The latter report was 
expected to provide important input to the EFSA risk assessment. The EFSA opinion was adopted 
by the Animal Health and Welfare Panel in May 2006 and updated in December 2006 
(www.efsa.europa.eu).  
During the time of the EFSA assessment, wild birds carrying HPAI H5N1 were found in several 
European countries. This event challenged the procedures of the working group in several aspects: 
1) Working group members were often involved in aspects of avian influenza control or consultancy 
as part of their regular jobs. This situation may generally cause a shortage of expertise when risk 
assessments have to be conducted under emergency-type conditions. 2) Real-time surveillance 
data were not available from Member States and other regions. This type of data is essential for 
adequate updates of risk assessments that need to reflect a dynamic development. 3) Risk 
management had to be conducted without the final outcome of the assessment being available. In 
such a situation, the application of the precautionary principle can be justified. 4) Communication 
by risk managers had to be conducted without the final outcome of the assessment being available. 
This procedure may lead to revised messages over time or to contradictory messages due to 
insufficient communication between experts and risk managers. 5) Finally, the value of a risk 
assessment may be challenged in a situation where the undesired event of concern has already 
happened. 
Despite these limitations, risk assessment maintains the advantage of a structured, flexible and 
transparent approach to decision making, even when conducted under severe time and resource 
constraints and in a dynamic environment. 
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PATHOGENESIS, PREVENTION AND DIAGNOSIS OF NIPAH VIRUS 
 

H. Weingartl, Y. Berhane, B. Sawatsky, C. Ranadheera, M. Czub 
 

1National Centre for Foreign Animal Disease, Canadian Food Inspection Agency, Winnipeg, Canada 
2Department of Medical Microbiology, University of Manitoba, Winnipeg, Canada 

3National Microbiology Laboratory, Public Health Agency of Canada, Winnipeg, Canada 
4Faculty of Veterinary Medicine, University of Calgary, Calgary, Alberta, Canada 

 
Key words: Emerging zoonotic infection, Henipavirus 

 
Summary 
Over the past decade, the previously unknown paramyxoviruses Hendra virus (HeV) and Nipah 
virus (NiV) have emerged in humans and livestock in Australia and Southeast Asia.  Both viruses 
are contagious, highly virulent, and capable of infecting a number of mammalian species and 
causing potentially fatal disease. Due to the lack of a licensed vaccine or antiviral therapies, HeV 
and NiV are designated as biosafety level (BSL) 4 agents and are potential bioterrorist agents.  The 
genomic structure of both viruses is that of a typical paramyxovirus.  However, due to limited 
sequence homology and little immunological cross-reactivity with other paramyxoviruses, HeV and 
NiV have been classified into a new genus within the family Paramyxoviridae named Henipavirus. 
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TRANSBOUNDARY ANIMAL DISEASES AND THEIR CONTROL STRATEGIES IN 
CENTRAL ASIAN COUNTRIES 

 
M. Hussain1, G. Ferrari1, S. Alexandersen2, J. Klein2, M. Ahmad1 

 

1Food and Agriculture Organization of the United Nations-Pakistan, NARC, Pakistan; 
2National Veterinary Institute, Technical University of Denmark, Lindholm, Kalvehave, Denmark 

 
Key words: FMD, PPR, Rinderpest, epidemiology 

 
Transboundary Animal Diseases (TADs) particularly foot & mouth disease (FMD), peste des petits 
ruminants (PPR) and Rinderpest are considered important diseases affecting both economies of the 
countries as well as livelihood of the livestock farmers. Keeping in view their significance, Food & 
Agriculture Organization (FAO) of the United Nations with the financial assistance of the 
Government of Italy, has launched a Regional Project, “Controlling Transboundary Animal Diseases 
in Central Asian Countries”. The beneficiary countries are Afghanistan, Pakistan, Tajikistan, 
Uzbekistan and Turkmenistan. The main objectives are to complete the process of Rinderpest 
eradication and certification by OIE and to generate data about the occurrence of FMD and PPR 
leading to develop a Regional strategy for their control. Supported by FAO and EU, Pakistan has 
already achieved the status of Rinderpest disease and infection free country. According to the 
guideline provided by the Project, remaining four countries also announced provisionally free from 
Rinderpest during 2005 and are progressing well to achieve disease free status in 2008. Results of 
Rinderpest serosurveillance were quite encouraging. Analysis of blood samples collected from 6000 
animals in randomly selected 300 villages in each beneficiary country (except Pakistan) further 
provided strong evidence about the absence of Rinderpest in the Region (<0.1 percent  positive by 
cELISA).  
 
In the absence of an efficient disease reporting system, the concept of participatory disease 
surveillance (PDS) was introduced in beneficiary countries except Turkmenistan. Results of PDS 
data collected from about 250 villages from each country indicated that Rinderpest has not been 
seen in the area for the last about 7 years. Other important diseases reported by the farmers are 
rabies, brucellosis, pasteurellosis and parasitic infestations. Foot & mouth disease and PPR were 
considered most devastating diseases of animals in Pakistan, Afghanistan and Tajikistan.  
 
Foot & mouth disease is seriously affecting livestock sector in Pakistan, Afghanistan and Tajikistan. 
So far, serotypes A, O and Asia 1 have been detected. A collaborative study between the Regional 
Project, National Veterinary Institute Denmark and FMD-WRL UK has yielded useful information 
about the presence of new ‘A’ Iran-2005 and ‘O’ sub-types in Pakistan. During this 
experimentation, use of Real Time PCR was explored as an efficient method to determine the 
prevalence rate of FMD virus infection by analyzing oral swabs of apparently healthy animals. 
Epidemiological investigations are also carried out to better understand the occurrence of PPR in 
beneficiary countries.  
 
It is expected that the information collected through various Project activities would help devise an 
effective strategy for the control of TADs in the Region.         
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BLUETONGUE: VECTORS, EPIDEMIOLOGY AND CLIMATE-CHANGE 
 

Philip S. Mellor 
 

Arbovirology Department, Institute for Animal Health, Pirbright Laboratory, Ash Road, Pirbright, Woking, Surrey, 
GU24 0NF, UK 

 
Key words: Bluetongue, Culicoides, Vectors, Epidemiology, Climate-change 

 
 

Summary 
 
The presentation will begin with a brief discussion of those climatic variables that are likely to 
influence the distribution and incidence of vector-borne diseases such as bluetongue. An 
explanation of how these variables may induce their own particular effects will be included. 
 
The talk will then move on to describe recent changes in the world distribution of bluetongue virus 
and its vectors focussing on Europe from 1998 until 2006. It will be argued that the recent 
changes, both in terms of virus distribution and the species of vectors transmitting the virus can be 
linked to climate-change. 
 
Suggestions of what this might mean for the future, in a time of on-going climate-change will be 
set out. 
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PROGRESS OF THE WP 4.1-REAL TIME PCR IN THE LAST YEAR 
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1. Introduction and Objectives 
The aim of the WP4.1 “Real-time PCR” in the EPIZONE project is the comparison of existing real-
time PCR systems for the detection of veterinarian important viral pathogens and, if possible, the 
harmonisation and standardisation of useful real-time RT-PCR protocols. The objective of this work 
is to establish a platform for the participants to communicate protocols and information for an 
improving of the daily diagnostic work. 
In the first 12 month the participants of the WP should be introduced and the core members should 
be defined. After selection of the important pathogens a review of the published protocols for the 
detection of these viruses should be produced by the core group members. Finally, in a first ring 
trial the standardisation process of real-time PCR assays should be started. 
 
2. Material and methods 
Two questionnaires were developed for the collection of data from the participants. In the first 
questionnaire we collected the general data of the participating institutes and there experience with 
the real-time PCR techniques. In the second questionnaire specific information about real-time PCR 
and protocols for the genome detection of the most important viruses were summarised. By the 
core group members the published real-time PCR assay for the selected viruses were reviewed and 
combined with a description of the real-time PCR technology in general.  
 
3. Results  
Based on the first questionnaire and EPIZONE meetings the participating institutes and the persons 
responsible were identified. As the currently most important viral pathogens in the veterinarian 
diagnostics CSFV, AIV, NDV, FMDV and BTV were selected and the comparison of real-time RT-PCR 
assays for the genome detection of these viruses were agreed. The second questionnaire pointed 
out, that the one step real-time RT-PCR based on TaqMan primer is the most popular detection 
system. Strongly differences exist by the enzymatic-chemical basis for the reverse transcription 
and the amplification. For the publication of a review article about the use of real-time RT-PCR in 
the veterinarian diagnostics of the most important viruses a contact with a peer review journal was 
established and the combining of the part of the manuscript is under the way. In a first ring trial in 
April/May 2007 the different real-time RT-PCR methods of the participants for the genome 
detection of CSFV should be compared. 
 
4. Discussion and Conclusions 
All participants of the WP 4.1 were highly interested on the forwardness of the project. The 
responses of the persons responsible were prompt in most cases. Helpful was the EPIZONE 
network in the autumn 2006 during the BTV-8 outbreak in central Europe.  
Based on the second questionnaire and the review article a excellent starting point for the 
harmonisation and standardisation of real-time RT-PCR systems were developed. This information 
combined with the results of the first ring trial for CSFV assays should allow a first statement in 
regard to the sensitivity and specificity of the different CSFV genome detection assays. 
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1.Introduction and Objectives 
This abstract presents the work performed in WP 4.3 DIVA diagnostics. The interests in DIVA 
diagnostics are increasing, as the “vaccinate to live” principle is more sound both ethically and 
economically. The culling of millions of healthy animals to prevent spreading of exotic diseases is 
unacceptable. To keep up the high health status of animals and animal products and to assure that 
the consumers will not resist marketing of meat from vaccinated animals the DIVA approach is a 
brilliant tool. The initial aim is to establish a network on DIVA diagnostics for several diseases; this 
workpackage has participation from the majority of the partners in EPIZONE. 
 
3.Results 4.Discussion and Conclusions 
In January 2007 a workshop entitled “Workshop on the design and interpretation of post Foot and 
mouth disease (FMD) vaccination serosurveillance by NSP tests” was conducted in Belgium with the 
participation of CVOs and laboratory personnel from countries with cattle and pig dense areas. 
Twelve countries were included: Spain, Ireland, United Kingdom, Germany, the Netherlands, 
Belgium, France, Italy, Slovenia, Denmark and Lithuania; representatives from Portugal were also 
invited but could not participate. A total of 41 participants and an additional 7 observers from OIE, 
EU, FAO EUFMD, CA-FMD-CSF and EFSA were invited, besides EFSA all other were represented. 
This joint workshop was supported by EPIZONE, CA-FMD-CSF and FAO EUFMD. During the 
workshop participants were trained and subsequently worked on 3 scenarios to improve the 
guidance and decision making in FMD serosurveillance in vaccinated animals. A report on this 
workshop is now available on the WP website and a scientific publication is considered. Further 
workshops for South east Europe and north east Europe with less cattle are planned. Extra funding 
from the non scientific WPs of EPIZONE for these two workshops have been granted to assure 
dissemination of results.  
 
A first progress meeting or internal workshop was held in Copenhagen March the 26th 2007 with 
representatives from 11 partners. The minutes from the workshop are uploaded to the internal WP 
website. There were presentations on the state of the art for CSFV, FMDV, AIV and BTV; the 
presentations showed a large diversity in topics covered by the partners in the network. Several 
position papers are recently published and they will be part of the literature review of DIVA 
diagnostic. The availability of reference materials appears to be limited; for AIV no partners had 
excess materials whereas for CSFV a few partners had reference materials. Preliminary results on 
BTV DIVA diagnostics were presented and will be further elaborated. New ideas to be incorporated 
in the coming 18 months were presented. 
 
Cooperation with SWP 5.1.5. “DIVA strategies for improved vaccines” is essential and has been 
initiated. 
 
5.Acknowledgements  
This workpackage have participation of 14 partners, the enthusiasm of the participants is 
invaluable for the progress! We are also grateful to the Coordinator for advice in the process of 
applying for support from the non-scientific work packages for dissemination of results. 
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IMPACT OF ENVIRONMENTAL EFFECTS ON THE RISK OF THE OCCURRENCE OF 
EPIZOOTIC DISEASES IN EUROPE: IDENTIFICATION AND PRIORITISATION 

 
E. L. Snary1, P. Gale1 & EPIZONE WP7.4 participants 

 
1Centre for Epidemiology & Risk Analysis, Veterinary Laboratories Agency, New Haw, Addlestone, Surrey, KT15 

3NB, UK 
 

Key words: vectors, climate change, viruses, livestock, risk assessment 
 

1.Introduction and Objectives 
The introduction and spread of epizootic disease to the EU livestock population has the potential for 
large veterinary, economic and possibly human consequences.  Epizone workpackage 7.4 focuses 
on the effect that climate change will have on the risk of introduction, establishment and 
consequence of new and emerging livestock viruses into Europe and, in particular, those that are 
vector-borne.   

 
2.Material and methods 
To assess the risk of introduction, establishment and consequence of new and emerging vector-
borne disease due to climate change, a hazard identification is being undertaken.  Each WP 
participant is inputting to this phase of the project using a prepared framework.  The framework 
includes a review of climate change predictions for Europe and then for different vectors (midges, 
mosquitoes, ticks and biting flies) a number of sections that will lead to conclusions on the risk of 
introduction, establishment and consequence of a vector-borne virus in the EU, for the different 
predictions of climate change.  The sections in the hazard identification, for each vector, are (i) 
Identification of epizootic viruses that could be spread by vector in EU; (ii) Impact of climate 
change in Europe on the vector population (range, establishment, behaviour and abundance); (iii) 
Possible routes of infected vector introduction into Europe which may act synergistically with 
climate change; (iv) Identification of factors (climatic or other) that affect susceptibility of a vector 
to replication of the virus, or to maintaining infection in the vector and (v) Host reservoir and 
immune status of host.   
 
3.Results 
Workpackage 7.4 will be ongoing at the time of the annual meeting and available results from the 
hazard identification will be presented.  In particular, we will concentrate on information gained 
about climate change in Europe and its likely impact on the introduction, establishment and 
consequence of Bluetongue virus.  This will demonstrate the approach to be taken for the other 
vector/virus combinations that are being considered in the Hazard Identification.   
 
4.Discussion and Conclusions 
Hazard identification can be used to identify both current and long-term risks.  It is an 
identification stage of an early warning system.  Using this methodology new and emerging 
viruses, which have the potential to enter and persist within the EU due to climate change, will be 
identified along with their possible routes of introduction.  In addition, by using the framework 
discussed above we will also be able to comment on the relative likelihood of such viruses being 
introduced and to establish and also the consequences of such an event.  
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A highly automated one-step real time reverse transcription polymerase chain reaction (RRT-PCR) 
protocol based on segment 10 was developed, optimized and extensively validated for the routine 
diagnosis for Bluetongue (BT). In this RRT-PCR assay many advantages are combined, such as 
robotized isolation, a closed system, and speed. The feasibility for application in BT-outbreaks is 
demonstrated as animals were detected as early as two days post inoculation, and earlier than 
serology or clinical signs. The RRT-PCR assay detects members of all 24 serotypes of BT-virus 
(BTV), viruses of different time of isolation and from different geographic origin. Genetically related 
viruses such as members of all 9 serotypes of African horse sickness viruses and several Epizootic 
hemorrhagic disease viruses are not detected. So, the RRT-PCR assay is highly sensitive and very 
specific. Performance of this RRT-PCR assay in ring trials has shown a diagnostic sensitivity at least 
equivalent to other RRT-PCR assays. This RRT-PCR assay has played a key role in the rapid 
diagnosis of the new and so far unknown variant of BTV-8. During the BT-outbreak in the 
Netherlands in 2006, the RRT-PCR assay has proven very reliable and robust for samples from 
cattle, sheep, and goats. The diagnostic sensitivity and diagnostic specificity in these three species 
are above 90% as compared to serology with a commercial ELISA. 
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1.Introduction and Objectives 
African Horse Sickness (AHS) is a non-contagious artropod-borne infectious disease that afects 
equidae, caused by a double-stranded RNA orbivirus. It is a notifiable disease, and it is endemic in 
many African countries. Different conventional PCR methods have been already described for the 
AHS Virus (AHSV) detection1, 2, 3, 4, 5. In this work, the development of a TaqMan-MGB real-time RT-
PCR assay for the universal detection of AHSV is described. 
 
2.Material and methods 
The nine serotypes of AHSV were used in the study. For specificity assays, a collection of spleen 
homogenates from horses proceeding from Spanish AHS outbreaks (1987-1990), as well as 
Bluetongue Virus (BTV), Vesicular Stomatitis Virus (VSV), West Nile Virus (WNV), and Vero cell line 
culture were also employed. Total RNA was extracted from samples using commercial High Pure 
Viral Nucleic Acid Kit, following manufacturer’s instructions (Roche).  
A specific primer set and a TaqMan-MGB probe were designed from conserved regions of the VP7 
viral gene using the Primer ExpressTM 2.0 program (Applied Biosystems) to amplify the different 
viral serotypes, delimiting an amplicon of 102 bp. 
QuantiTect Probe RT-PCR kit (Qiagen) was used for AHSV nucleic acid amplification in a single-step 
protocol, that was adapted for its use both in capillary (LightCycler, Roche) and 96-well plate 
(MX3005, Stratagene) formats. 
 
3.Results 
The sensitivity of the developed real-time RT-PCR was determined using three replicates of 10-fold 
dilutions of a viral suspension of AHS serotype 4 Spain 1989 isolate (1.26x106 TCID50/ml), grown in 
Vero cell line culture. Results showed that 0.01 TCID50 can be detected using both capillary and 96-
well plate thermalcyclers. A standard curve was constructed based on the observed Ct values for 
each viral dilution, showing a linear relationship of six orders of magnitude. Serotypes 1,2,3,5,6,7,8, 
and 9 were then analysed, obtaining a similar detection limit in all of them.  
Specificity of the novel real-time RT-PCR was further evaluated using a collection of spleen 
homogenates from field AHSV infected and non-infected horses, VSV, BTV, WNV, and non infected 
Vero cell line. Only fluorescence signal was observed in AHSV positive field samples. 
 
4.Discussion and Conclusions 
Although several RT-PCR methods have been already reported for the AHSV detection, all of them 
are gel-based assays1, 2, 3, 4, 5. This work describes for the first time a real-time RT-PCR method for 
the molecular diagnosis of AHS, that employes an specific primer set and a TaqMan-MGB probe. 
The completed studies prove that the real-time RT-PCR is a highly sensitive and specific method to 
detect and quantify any serotype of AHSV, and the definitive results can be ready in less than four 
hours. Furthermore, the positive results obtained with infected clinical material showed the 
presented real-time RT-PCR assay as a useful tool for the detection of AHSV in clinical samples to 
be applied in diagnostic laboratories. 
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1.Introduction and Objectives 
Unambiguous viral identification with degenerate PCR is often complicated by the existence of 
highly homologous relatives. The capacity of micro arrays to perform numerous assays on the 
same sample increases experimental range by many orders of magnitude. Microarrays enable both 
broad-spectrum detection, and finer resolution fingerprinting. A second-generation micro array 
consisting of probes covering 290 viral ‘species’ has been developed. The array is being validated 
to serotype and subtype veterinary viruses using Foot and Mouth Disease Virus (FMDV) and 
Infectious Bronchitis Coronavirus (IBV) as models to optimise protocols for probe design, sample 
labelling, hybridisation and analysis.  
 
2.Material and methods 
Sequence data available both in the public domain and generated in-house was used as the basis 
to design 70 base oligonucleotide probes using publicly available freeware. Oligos were synthesised 
commercially (Operon) and spotted using a previously published protocol1. Total RNA was 
extracted from cell-cultured FMDV and IBV and from epithelium of sheep 2 days post infection with 
FMDV, reverse transcribed, amplified and labelled with fluorophore and hybridised1. Slides were 
scanned using GenePix® scanners (Axon/Molecular Devices) and fluorescence was quantified using 
GenePix® Pro 6.0 software. Data were normalised to total fluorescence and median signal: noise 
ratios were calculated for each hybridisation. Statistical analysis of data was carried out using T-
tests within defined groups of oligos, using ‘DetectiV’ software developed in-house. 
 
3.Results 
Visual inspection of scanned images showed IBV-specific, pan-coronavirus and FMDV-serotype 
specific spots fluorescing when cell-culture viruses of the respective types were hybridised. 
Analysis revealed different hybridisation ‘profiles’ belonging to serotype A and serotype O of FMDV, 
which was supported by statistical analysis. Two FMD viruses belonging to different topotypes also 
showed different hybridisation ‘profiles’. Hybridisations of RNA isolated from clinical samples 
(FMDV) also showed statistical differences. Similarly, cell culture infection with IBV was also 
detected by the array.  
 
4.Discussion and Conclusions 
This first-generation microarray is capable of discriminating different viruses (IBV & FMDV). 
Furthermore, different serotypes of FMDV and different topotypes within a serotype also give 
different ‘signatures’. Viral signatures are also detectable in ‘real’ samples from infected animals, 
and normalisation to an uninfected control reduces the majority of noise. A third-generation array 
has now been printed to expand the coverage to 308 viral species from 35 virus families. Current 
work at Pirbright is focused on validating this array and determining the resolution that can be 
achieved using further topotypes of FMDV, and related picornaviruses. 
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Continuing outbreaks of Influenzavirus infections, especially the current epidemic of highly 
pathogenic avian influenza (HPAI) H5N1, indicate the urgent need for new diagnostic methods to 
accomplish a comprehensive diagnosis within a less time-consuming process. The most important 
objectives at present are a) identification of Influenza A virus, b) subtyping of Avian Influenza 
Viruses (AIV) on the basis of the haemagglutinin (H 1-16) and neuraminidase (N 1-9) and c) 
detection of highly pathogenic and low pathogenic H5 and H7 isolates. Low density microarray 
technology could accelerate molecular analyses by simultaneous detection of multiple genes and 
thus enable differentiated ad hoc-diagnostics. 
The aim of this work is to develop a diagnostic microarray for AIV which addresses the main 
problems of Influenzavirus diagnostics. Initially, the real-time RT-PCR assay described by 
Spackman et al. (2002) for the detection of the M-gene was transferred to the NanoChip® 400 
System (Nanogen) and validated for identification of Influenza A virus utilizing a panel of 82 
isolates. A panHA RT-PCR amplifying an 176 bp (in case of HPAIV) fragment which encompasses 
the haemagglutinin cleavage site was established. About 90 % of Influenza A virus isolates from 
the tested panel scored positive with the current protocol. The development of a panNA RT-PCR 
yielding in a product of ~ 130 bp is in progress. The panHA and panNA RT-PCR products are to be 
differentiated by subtype specific capture probes on the microarray. Until today, probes for the 
subtypes H1 and H3 to H12 were established and are in validation. Furthermore, the sensitive 
detection of the HPAIV H5N1 circulating in Germany in 2006 can be ensured using a specific probe. 
Although the recent low density microarrays have limitations, this novel technology will become a 
future trend for faster and less expensive Influenzavirus diagnostics as well as molecular 
characterization. 
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1.Introduction and Objectives 
Given the current FMD-free status without vaccination in Europe and the possibility of a future 
outbreak with vaccinate-to-live used as an emergency measure, a workshop was organised which 
concentrated on: (1)the design and implementation of a survey to substantiate freedom from 
infection with a certain degree of confidence after vaccination, (2)the guidance to interpretation on 
the follow-up of seropositive animals/herds/flocks, (3)the guidance to use of laboratory test results 
in decision-making and (4)the identification of  resources (laboratory, veterinarians) required. 
 
2.Material and methods 
Twelve invited countries and observers of OIE, EUFMD and EC were divided into 6 groups, each 
group having to (1)make the best possible survey design for a given scenario, (2)follow-up the 
seropositive herds/animals/flocks and (3)identify the necessary resources. 
 
3.Results 
Results were presented by each group in a plenary session. Despite the use of different working 
groups/countries, the approaches taken showed a clear degree of similarity. 
 
4.Discussion and Conclusions 
(1)The vaccinate-to-live policy with substantiating freedom from infection by a survey system 
including NSP testing is a realistic and achievable option in FMD control; (2)Because NSP assays 
are not sensitive enough (carriers), conclusions on infection status of vaccinated herds can only be 
based on a combination of clinical and serological surveys and epidemiological investigations; 
(3)Proving freedom from infection for vaccinated animals is impossible, in contrast to 
substantiating freedom from virus circulation or freedom from infection in non-vaccinated animals; 
(4)The current EU Directive (2003/85/EC) for FMD control mentions a survey for detecting the 
presence of FMD virus in the vaccination zone (Article 56) and a survey to regain freedom from 
infection after emergency vaccination (Article 61), where both articles should be revised; (5)The 
follow-up of herds with seroreactors by serological investigation has to be based on NSP assays 
with well-defined performance characteristics; (6)If specificity of the serological test system were 
known, only seroreactor rates above the Herd Cut Point could be considered, which is not in line 
with the EU directive; (7)A clinical surveillance combined with paired serology can detect holdings 
where virus circulation is ongoing, but all ruminants should be tested; (8)Testing all animals in a 
vaccinated population is not achievable in areas with a dense pig population or within big pig 
herds; (9)Vaccination of small herds remains controversial - 2 options were discussed. 
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1. Introduction & Objectives 
Recent & ongoing EU projects (eg AVIFLU, FLUAID & FLUTEST) have been developing & evaluating 
a variety of approaches to the accurate & harmonised diagnosis of avian influenza virus (AIV).  
AVIFLU delivered AI monoclonal antibodies (Mabs) which have been utilised within FLUAID for 
development of a rapid AI lateral flow device (LFD).  
The goal is to demonstrate that the AI LFD is “fit for purpose” for rapid penside detection of AI in 
infected poultry.  This study has (i) generated LFD evaluation data & (ii) critically examined the 
approaches which were employed.  These outcomes will be discussed & agreed by the FLUAID 
consortium to plan a targeted & broader LFD assessment focusing on clinical specimens.  Both EU 
& non-EU laboratories will be welcome to participate.  This may serve as a template for future 
evaluations of other LFDs & / or molecular penside tests for a variety of veterinary pathogens. 
 
2. Materials & methods 
AI LFD: Produced by Forsite, a commercial partner within FLUAID.  Design specification of the AI 
LFD was guided by interaction with VLA who provided reagents ie AI antigens & Mabs (from 
AVIFLU) plus AI “know how”, resulting in an assay specification chosen for manufacturing.   
Other commercial rapid devices / LFDs: These include six existing commercial products from five 
companies, namely Becton Dickinson, Quidel, Synbiotics, Binax, & Anigen.    
Reconstituted cloacal swabs:  Prepared by spiking dilutions of inactivated AIV into chicken faeces & 
mixing, followed by dipping swabs into the mix.  Swabs were extracted into the LFD extraction 
buffer, followed by LFD testing according to the manufacturer’s instructions.  Clinical specimens 
from infected poultry:  Swabs (buccal/tracheal & cloacal) were collected from poultry (i) infected 
during a recent H5N1 highly pathogenic (HP) AI outbreak in the UK (February 2007) & (ii) 
experimentally-infected with A/ostrich/Italy/99 H7N1 HPAI. 
AI RealTime PCR:  Used to test LFD extraction buffers to measure AIV titre. 
 
3. Results 
Sensitivity:  Detection limits of different LFDs will be presented.  Clinical sensitivity of ca 
104EID50/ml suggests that AI LFDs may be restricted to diagnosing HPAI infections in poultry.   
Specificity:  Certain LFDs generate false positives with faecal-containing matter. 
Limitations:  Possible limitations for AI LFDs were considered.  Includes infections (i) with low 
pathogenicity (LP) AI in poultry & (ii) in vaccinated poultry. 
 
4. Discussion & Conclusions  
• Importance of immediate testing of dry swabs containing clinical material. 
• Identification of “flock sensitivity” as key criterion for use of AI LFDs, as opposed to clinical 

sensitivity in individual birds. Recognition of problems in assessing LFDs, limitations of simple 
evaluations which may not follow manufacturers’ protocols. 

• Imperative to plan larger-scale evaluation of AI LFD which both (i) follows the manufacturer’s 
protocol and (ii) includes parallel AI testing by OIE/EU approved methods. 

• New FLUAID LFD evaluation protocol will conduct a greater range of studies in poultry infected 
(i) experimentally & (ii) in outbreaks. 

• Invitation for EU & non-EU labs to participate, so providing a larger number of clinical 
specimens for AI LFD assessment both (i) experimentally and (ii) in the field. 
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1.Introduction and Objectives 
Rift Valley Fever virus is a mosquito-borne bunyavirus causing a severe disease in livestock species 
and man, in the form of fatal hemorrhagic fever4. The disease is endemic in sub-Saharian countries 
but northern spread has been proved in the recent years1. Besides active surveillance and 
diagnostic control measures, vaccination has proven useful for ameliorating the spread of the 
disease after an outbreak5. Current available vaccines should be improved to avoid frequent 
deleterious side effects in cattle (abortions, teratogenicity in pregnant animals, etc)2. The aim of 
this work was to evaluate the immune response elicited after immunization of sheep with different  
DNA vaccines encoding both viral segment M and/or the viral nucleoprotein N. 
 
2.Material and methods 
DNA fragments encoding the viral M segment (NsmG2/G1), and N ORFs were cloned into pCMV 
(Invitrogen) vectors. Expression was checked by western-blot, immunodot and 
immunocytochemistry using BHK-21 transfected cell extracts. Eight  sheep were inoculated with 
the plasmid constructs mixed using by two different  routes intradermal (ear) and intramuscular 
(hind limbs).  Sheep received a total of three vaccine doses each one separated from the other by 
three weeks. Seroconverision was monitored by  immunoprecipitation and/or ELISA assays. 5 
months after the last DNA immunization  the sheep received a single dose (105 pfu) of the MP12 
mutagenized strain3. RVFV Specific antibodies from sheep sera were analyzed by a virus capture 
ELISA and subjected to PRN tests. After stimulation IFN-γ and cellular responses, were measured 
by ELISA and [H3]-thymidine incorporation, respectively  
 
3.Results 
DNA vaccines encoding the nucleoprotein N were able to induce a detectable antibody response as 
after two rounds of immunization. In contrast no antibody response could be detected after 
immunization of DNA with the M construct. Although certain levels of IFN-γ were detected in some 
of the M vaccinated animals no cellular responses were observed in lymphoproliferation assays. 
However after boosting with the attenuated strain MP12, effector responses were induced earlier in 
the M vaccinated group when compared with controls indicative of vaccine priming. Interestingly, 
sheep vaccinated with the combination of DNA vaccines M+N showed higher levels of both antibody 
and cellular responses as measured by ELISA and lymphoproliferation assays, respectively.   
 
4.Discussion and Conclusions 
Altogether our data show that i) antibody responses can be efficiently induced against the viral 
nucleoprotein N by means of DNA vaccination and ii)  a plasmid cocktail encoding the RVFV 
nucleoprotein and glycoproteins prime animals for an accelerated response upon attenuated RVFV 
boosting. Therefore, these results open new research venues to explore and improve mechanisms 
able to induce protective immunity in sheep against RVFV 
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1.Introduction and objectives 
Transient expression of proteins is frequently used to characterize biological func-tions of viral 
proteins involved e. g. in virus replication, morphogenesis or patho-genesis or to analyze their 
influence on cellular signalling cascades involved in inhi-bition or induction of apoptosis, in 
modulation of innate immune responses etc. Gene transfer into target cells is frequently performed 
by chemical transfection or electroporation of plasmid DNA. In the last years also several 
replication-defective virus systems have been developed for gene delivery which, however, often 
need transfection of plasmids into producer cell lines or helper virus infection. Gene transfer into 
vertebrate cells by recombinant baculoviruses, described already in 1985, is still rarely used 
although this technique yields high expression levels in close to 100% of exposed cells. In addition, 
cell lines which are largely resistant to chemical transfection or electroporation may be efficiently 
transduced. One reason for the hesitant application of the so called MamBac technology might be 
the laborious procedure for isolation of the recombinants especially when working with single 
plaque isolates is envisaged. The objective of this work was to construct transfer vectors to 
facilitate the procedure for isolation of recombinant baculoviruses and which enable efficacious 
transgene expression. 
 
2.Materials and Methods 
All cloning procedures followed established methods. The Bac-to-Bac System was used for the 
generation of recombinant baculoviruses. Transduction efficiency in vertebrate cells was monitored 
using green fluorescent protein (GFP)-expression. 
 
3.Results 
A series of pFastBacDual-based transfer plasmids was constructed which contain a polyhedrin 
promoter directed GFP expression cassette to monitor baculovirus replication in insect cells and 1.) 
the human CMV major immediate early promoter, the murine CMV ie1/ie2 dual promoter element 
for double expression and the murine CMV e1 promoter for inducible expression. Recombinant 
baculoviruses containing expression cassettes for the US3 protein kinases of pseudorabies virus 
and bovine herpesvirus 1, the P1-2A polyprotein and the 3C protease of foot and mouth disease 
virus, the hemagglutinin of avian influenza virus H5N1 and the G protein of viral haemorrhagic 
septicaemia virus. Expression of the respective proteins after transduction of a number of 
mammalian, avian and piscine cells was verified by indirect immunofluorescence, immunoblotting 
and FACS-analyses.  
 
4.Discussion and conclusions 
From the analyses done so far, our new transfer vectors facilitate isolation and plaque purification 
of recombinant baculoviruses which will be applicable for development of novel vaccines, 
elucidation of biological functions of viral proteins,  analyses of immune responses, production of 
immunostimulatory proteins and testing of the mode of action of antivirals.  
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1.Introduction and objectives 
Classical swine fever virus (CSFV) causes indirect lymphopenia and disrupts in vitro T-cell 
stimulation capacity. It can efficiently replicate in monocyte-derived dendritic cells (DC) and blood-
isolated natural interferon producing cells (NIPC) without interfering with their immune reactivity 
(Carrasco et al., 2004; Balmelli et al., 2005) but no evidence has been found of a role of myeloid 
cells in the immunosuppression. Intending to better understand interactions between CSFV and DC 
in infected pigs, we investigated the activation of conventional DC (cDC) and plasmacytoid DC 
(pDC) in secondary lymphoid organs and blood in the early time course post-inoculation (pi), 
together with viral components dissemination and cytokine production in serum.  
 
2.Material and methods 
Antibodies: Anti-porcine CD1a, CD4, CD21 and CD172a were from SBA, anti-CD11R1 from Serotec, 
anti-human CD80/86 from Ancell, anti-porcine IFN-α, TNF-α and IL-12 from R&D, anti-IL-10 from 
Biosource. Secondary antibodies were from Dako, anti-E2 from Euroclone. Anti-NS3 was provided 
by Dr. Greiser-Wilke.  
Animal infections: Twenty-four 7-week-old SPF pigs were infected by oronasal route with 106 TCID50 

of Eystrup strain (provided by Dr. Summerfield, Mittelhausern) and slaughtered in batches of 3 or 6 
at 16, 24, 48, 72, 96 and 168 h pi (hpi). 10 control and 8 mock-inoculated pigs were included in 
assay. Blood, tonsils and spleens were collected at euthanasia.  
Laboratory investigations: Fluorescence immunohistochemistry, flow cytometry analyses and 
measurement of cytokines in serum were performed as previously reported (Jamin et al., 2006). 
 
3.Results 
CSFV first replicated in tonsil T-cell areas and rapidly disseminated in blood system, reaching the 
spleen between 24 and 48 hpi. CSFV E2 antigen located in T cell areas within CD172a+ myeloid cells 
and IFN-α+ cells, that could be DCs. Intriguing was the translocation of E2, but not viral particles, 
into germinal centres at 48 hpi. E2 did not locate within B lymphocytes there, but CD21+E2+ cells 
were detected in T areas at 72 hpi revealing B cell activation. CD172a+CD11R1+ cDC and 
CD172a+CD4+ pDC frequencies slightly decreased in tonsil between 16 and 24 hpi, while both DC 
numbers markedly diminished in spleen, whereas transiently for pDC. In blood, only cDC 
significantly decreased. Despite disappearance, cDC and pDC maturation and/or activation were 
demonstrated in blood and organs by down-regulation of CD1a, up-regulation of CD80/86 and 
increase in various cytokine expression. cDC essentially expressed TNF-α and IL-10, whereas pDC 
produced IFN-α and IL-12. High levels of IFN-α and TNF-α were measured in serum pi. IL-12 
remained constant but IL-10, IL-18 and IFN-γ were transiently detected.  
 
4.Discussion and conclusions 
CSFV infection induced DC activation in blood and secondary lymphoid organ T-cell areas during 
the first hours pi, leading to initiation of innate immune responses through IFN-α and TNF-α 
production. IL-10 and IL-12 expression in spleen participated in induction of humoral and cellular 
responses, respectively. However, the uncommonly high levels of IFN-α and TNF-α would play a 
role in disruption of immune system cells, either inducing apoptosis, and/or impairing DC 
maturation and T-cell priming. 
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1.Introduction and Objectives 
Foot-and-mouth Disease Virus (FMDV) is the causative agent of a highly contagious vesicular 
disease of cloven-hoofed animals. We have previously described that FMDV serotype C infects 
lymphocytes in vivo, causing a profound lymphoid depletion (1). The animals are 
immunosuppresed during at least 14 days after inoculation. Dendritic cells (DCs) play a pivotal role 
in bringing forth innate and adaptive immune responses. We have studied the interaction between 
DCs and T cells during FMDV infection in swine to better understand the different parameters that 
drive immunosuppression in pigs infected with FMDV. 
 
2.Material and methods 
Animal, virus and experimental design. 16 Large White x Landrace pig female of 9 weeks old were 
used for this study. Animals were inoculated by intradermal route in the coronary band with 105 
PFUs of FMDv C-S8c1. FMDV C-S8c1 is a plaque-purified derivative of natural isolate C1-Sta Pau-
Spain 70, a representative of the European subtype C1 FMDV (2). 
Generation f porcine DCs. Monocyte-derived DCs were generated as previously described (3). The 
expression of SLA and co-stimulatory molecules was detected by flow cytometry. 
Mix lymphocyte reaction assay. T cell purification was done by SWC3+ cells depletion using MACS. 
T cells and DCs were co-cultured at 2 x 105 T cells/well with increasing amounts of DCs. After 5 
days 1μCi [3H]thymidine was added to quantify T cell proliferation. 
 
3.Results 
In the present study we have found that FMDV infects DCs in vitro and interferes with their 
maturation. More interestingly, we have found that DCs isolated ex vivo from FMDV infected pigs 
have lost their maturation and antigen presenting capacity as evidenced by a significant reduction 
in the surface expression of SLA class II and CD80/86 molecules. The formation of immunological 
synapses between DCs and T cells from infected pigs was also diminished. 
 
4.Discussion and Conclusions 
DCs play a central role in initiating and directing the nature of adaptive antigen-specific T-cell 
responses against a pathogen. Functional disruption of DCs is an important strategy for virus to 
evade host defences. Our data suggest that FMDV cause immunosuppression partially due to the 
interference with DC function. This may allow the virus a window-time in which the virus replicates 
and spread. Surprisingly, although the virus infects DCs in vitro, we cannot detect viral infection in 
vivo. One may speculate that high viraemia per se may enhance the impairment of antigen-
presenting cells. This may be due to a bystander effect mediated by viral antigen. We are currently 
investigate this hypothesis.  
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1.Introduction and Objectives 
Foot-and-mouth disease (FMD) is a highly contagious disease in cloven-hoofed animals and can 
cause a considerable socio-economic loss for affected countries. Up to date, the vaccination with 
inactivated FMDV is a major means to prevent and control this disease in most developing 
countries. However, the killed-vaccine have a serial side effect and stimulates limited  immune 
responses. Though newly developed genetic engineered vaccines have become alternatives 
characterized by the advantages of being safer, its poorly immune responses to inoculated animal. 
Therefore, it is necessary to develop various immune adjuvants to enhance immune effects of 
vaccines. Recently, the concept of molecular adjuvant has been expanded to include the CpG motif 
and cytokine in newly vaccine design strategies. The objective of this work is investigated the 
immune modulation effects of recombinant plasmid of CpG or cytokines to FMD vaccine in vivo. 
 
2.Material and methods 
CpG motif and porcine cytokine of IL-4, IL-6 and IFN-γgene was cloned and selected firstly, and 
subsequently constructed its recombinant plasmids in expressing or non- expressing vectors for 
mammalian cell. Of these recombinant plasmids, as molecular adjuvant, was carried out animal 
test with FMDV antigen or commercial killed vaccine in mice and pigs, respectively. The immune 
effects have been evaluated by detecting specific antibodies with blocking-liquid ELISA, secreting 
cytokine of  the mouse IL-4 and IFN-γby indirect ELISA, and immunity protective effect by FMDV 
challenging. 
 
3.Results 
Effect of CpG DNA: Using CpG DNA as an adjuvant of commercial ‘O’ type FMDV killed vaccine co-
minstration to pigs, the results showed that CpG DNA group induce high antibody title of 1: 134 on 
45 d after inoculation, is over 4 folds of commercial vaccine alone. Then using it wth ‘O’ type FMDV 
puritied antigen co-minstrated to pigs, the results showed that CpG DNA group could induce high 
antibodies title and immunity protective effect than puritied antigen vaccine alone. Immune 
protective rate of CpG DNA  group is  100% and 75% in 1/3 and 1/9 dosage of vaccine, 
respectively, the PD50 value arrives above 13.00  is far high the control group of vaccine(PD50 
value only 4.69).  
Effect of Cytokines: Recombinant plasmids of IL-4, IL-6 and IFN-ywith ‘O’ type FMDV killed 
commercial vaccine co-minstrated 3 times to mice respectively, the results show that these 
cytokines all could enhance the level of immune response,   among of  IL-4 and IFN-γgroups both 
receive markedly high antibodies title of 1:300 on day 90 of the first immunization, which is 6 fold 
of  the control group of vaccine. Meanwhile, IL-4 group induce high level of  secreting mouse IL-4 
and IFN-γon stimulated splenocyte than other groups. Then Using IL-4 and IFN-γwith commercial 
vaccine of  ‘Asia I’ immunizated mice respectively, proved both could enhance the level of immune 
response, and IFN-γgroup that show the highest level of  specific antibodies, but the changing 
tendency , cells population and relative value of  CD4+ and CD8+  is similar in IL-4 and IFN-γgroup 
each other.  
 
4.Discussion and Conclusions 
Now all known that short sequence of CpG motif and  protein of cytokines is generally instable and 
easy to lose their activity, extracted from animal itself cells, and expressed protein of cytokines in 
prokaryotic or eukaryotic cell  are difficultly to meet the needs of practice due to their defects. 
Many studies have proved that recombinant plasmids of CpG motif and gene of coded cytokine 
possesan adjuvant effect, and overcome to the defects above. Our work to FMD vaccine, 
demonstrated it too.  
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1.Introduction and Objectives 
The foot-and-mouth disease (FMD) virus (FMDV) causes one of the most contagious and 
devastating animal diseases. With the adoption of Council Directive 2003/85/EC greater emphasis 
has been put on emergency vaccination to control future FMD outbreaks with the Community. 
However, FMD vaccines are serotype and subtype specific and confer complete clinical protection 
against homologous live virus challenge only 4-7 days post vaccination. Swine vesicular disease 
(SVD) is endemic in southern regions of Italy and, thus, continues to pose a threat to other 
European countries. Add to this that no commercial SVD vaccines are available at present. The 
objective of this work was to develop alternative/supplementary disease control tools such as 
antiviral agents that could overcome the “immunity-gap” during the initial stages of an FMD and/or 
SVD outbreak. 
 
2.Material and methods 
Anti-FMDV, anti-SVDV and cytotoxicity assays were performed to assess the in vitro antiviral 
activity of the nucleoside analogue, 2’-C-methylcytidine (2-CMC), and of two 
thiazolobenzimidazoles, CHI-67 and CHI-68. The effect on viral RNA yield was investigated using a 
real-time RT-qPCR. The activity of 2-CMC was compared to that of a known anti-FMDV agent, 
ribavirin, and additional virus yield and plaque reduction assays were set up, as well as time of 
drug-addition studies to obtain information on the mode of action of 2-CMC. 
 
3.Results 
The 50% and 90% effective concentrations (EC50 and EC90) for 2-CMC inhibition of FMDV-induced 
cytopathic effect were 6.4±3.8 µM and 10.8±5.4 µM, making it 100-140 times more portent than 
ribavirin. Moreover and in contrast to ribavirin, 2-CMC proved active against the SVD virus (EC50 = 
45.2±0.5 µM; EC90 = 71.0±0.1 µM). CHI-67 and CHI-68 proved active against FMDV at EC50 values 
of 18.3 and 2.4 µg/ml, respectively. Comparable EC50 values for inhibition of viral RNA synthesis 
were observed. Treatment of FMDV-infected cells with 77 µM 2-CMC resulted in a 1600-3200 fold 
reduction of infectious virus yield. Time of drug addition results suggest that 2-CMC interacts with 
FMDV replication at a time point that coincides with the onset of viral replication.  
 
4.Discussion and Conclusions 
In contrast to emergency vaccination, potent and selective antiviral agents may provide almost 
immediate (prophylactic/therapeutic) protection against infection and, thus, constitute an 
important alternative/supplementary option to contain outbreaks such as those caused by FMDV 
and SVDV (Goris et al., 2007). Although resistant viral mutants remain to be established and 
further in vivo studies are urgently needed, the present study clearly underlines the in vitro proof-
of-principle for FMD and SVD control using antiviral agents. 
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1.Introduction and Objectives 
In recent years(1998-2005), 13 countries in Asia and two countries in Europe were reported having 
outbreaks of type Asia1. Outbreak of type Asia1 ever occurred in Yunnan province, Chian, in1958. 
Since then, this disease had not been found in China, however, the outbreaks of type Asia1 
suddenly occurred in China at the beginning of May 2005, and spreaded in 10 provinces. Although 
only cattle were infected so far, and no clinic syndrome were found in sheep and swine, it is very 
necessary to konw whether the FMD type Asia1 can infect sheep, goats and swine in order to 
ensure the vaccination breeds. In this work, we attempted to learn biological characteristic of these 
Asia1 virus isolates such as genotype, virulence, host tropism, pathogenic, antigenic, persistent 
infectivity. The uitimate objective of this work is to provide scientific advices to veterinary 
administration for making a design of controlling and eradicating FMD type Asia1. 
 
2.Material and methods 
All vesicular samples were collected from field cattle, and probang samples were collected from 
experimental animals including cattle ,goat and pig. 
Complete VP1 genes of FMD type Asia1 virus isolates, which were collected in China during May 
2005-January 2006, were amplified by RT-PCR, followed sequenceing and analysis of nucleotide 
differences between these isolates and reference virus strains. 
Virulence of virus was assessed by measuring dose of virus which is enough to kill fifty percent 
sucking mice or infect fifty percent cell monolayer culture when injected.  
The virus neutralization test was performed to analyse the antigen relationship between  field 
isolates and vaccine strain, then the r-Value was calculated and verified. 
There are two animal experiments in this work, one is FMD type Asia1 virus injected infection 
experiment to sheep or pigs, and the other is cohabitation infection experiment of FMD type Asia1 
virus injected cattle to health sheep and pigs. Probang samples from convalescent experimental 
animals was subjected to detection by virus isolation and RT-PCR  
 
3.Results 
3.1 Analysis of complete VP1 sequence data showed that FMD type Asia1 virus isolates from 
outbeaks in the mainland of China during May 2005-January 2006 were very different from Hong 
Kong isolate with more than 16% nucleotide differences.  
3.2 There is a close antigen relationship between vaccine strain and Wuxi isolates(r=0.72). 
3.3 The rates of infection on injection condition is higher that those on coinhabitation condition, the 
rate of infection of pigs is higher than goats. Some cattle and goats could carried virus up to 60 
days post-infection. 
 
4.Discussion and Conclusions 
Whether susceptible animals could be infected depend not only on exposure to enough high level of 
virus dose but also on routes of exposure. The vaccine strain could be used to produce a vaccine 
rightly against the recent outbreaks; Goats and pigs could be infected with FMDV type Asia1, 
although few was infected in recent outbreaks so far. 
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1.Introduction and Objectives 
Classical swine fever (CSF) is probably the economically most important viral infectious disease of 
domestic pigs in various parts of the world. The disease is caused by the CSF virus (CSFV), a 
member of the genus Pestivirus within the family Flaviviridae. Genotyping has been widely used to 
assist epidemiological studies. According to previous studies three major genetic groups of CSF 
virus are known. Groups 1 and 2 are composed of three subgroups (1.1, 1.2, 1.3 and 2.1, 2.2, 2.3) 
and group 3 of four subgroups (3.1, 3.2, 3.3 and 3.4) (Paton et al., 2000). Records of CSF in China 
date back to 1920s. Owing to a wide use of C-strain, CSF is well controlled in China. However, 
sporadic outbreaks were still reported every year. The aim of this work was to analyze the 
phylogenetic relationship of CSFV isolates originating from China, based on the partial nucleotide 
sequences of the E2 gene. 
 
2.Material and methods 
All 73 field isolates were collected from suspected-CSF cases during 1984 and 2006 in different 
regions of the mainland China. Phylogenetic analysis was carried out on a 190 nucleotide fragment 
of the E2 gene using Neighbor-Joining method with PHYLIP package.  
 
3.Results 
All Chinese viruses were segregated into two major groups and subdivided into four subgroups. 
Most of isolates (61.6%) were belonged to group 2 and were further divided into three subgroups, 
subgroup 2.1, 2.2 and 2.3. Subgroup 2.1 was the largest subgroup which contained 46.6% of 
isolates, whilst subgroup 2.3 was the smallest subgroup which contained only one isolate (1.4%). 
The remaining 38.4% of isolates were classified into subgroup 1.1 within group 1. However, none 
group 3 and subgroup 1.2 and 1.3 viruses were found. 
 
4.Discussion and Conclusions 
Group 1 comprise of vaccine strains together with most of the historical strains and some recent 
isolates. Group 2 contain most of the world-wide current viruses, which segregates into subgroup 
2.1, 2.2 and 2.3 (Paton et al., 2000). Previous studies showed that subgroup 2.1 and 2.2 
predominated in the recent epizootics in Asia (Blacksell et al., 2004; Pan et al., 2005; Kamakawa 
et al., 2006). However, a quite distinct situation has been reported in Europe where subgroup 2.3 
is common (Lowings et al., 1996). Our study also supported the above idea. Group 3 contain 
disparate viruses restricted in some regions (Paton et al., 2000). This group virus seems to become 
“silent” type that rarely causes epizootics in recent year. 
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1.Introduction and Objectives 
Quantified transmission parameters of Foot-and-Mouth Disease Virus (FMDV) are needed as input 
for epidemic models used for the development of control and surveillance programmes. 
The aim of this study was to provide additional estimates of main parameters for the transmission 
of foot-and-mouth disease virus (FMDV) strain O Taiwan (3/97). 
 
2.Material and methods 
We used the data of previous experiments in non-vaccinated and vaccinated pigs and combined the 
data of experiments with the same treatment(s). First, we quantified the reproduction ratio R for 
the various groups using a final-size method. Secondly, we used the daily results of virus excretion 
to quantify the transmission rate β, using Generalized Linear Modelling, and the infectious period T, 
using survival analysis. With the results of β and T estimates for R could be made more precisely as 
compared to the final size method, also for the groups for which a finite estimate could not be 
obtained using a final size method. 
 
3.Results 
The final size results predicted that vaccination with a 4-fold vaccine dose (but not with a single 
dose) at one week before inoculation (–7dpi) would reduce R compared to the non-vaccinated 
group. The modelling results predicted that β for non-vaccinated, for single-dose and 4-fold dose 
groups would be 6.1, 2.0 and 0.4 day-1, T at 6.5, 5.3 and 2.3 days and R at 40, 11 and 1.0 
respectively. For as well the single as the 4FD –7 dpi vaccinated groups β, T and R in the 
vaccinated groups were significantly reduced as compared to the non-vaccinated group. 
 
4.Discussion and Conclusions 
These results predicted that both vaccination with a 4-fold vaccine dose and with a single dose at –
7dpi would reduce β, T and R, thus indicate that vaccination will reduce transmission of FMDV 
significantly already one week post vaccination. The modelling method that we described can be 
used to obtain more precise estimates of transmission parameters. 
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1.Introduction and Objectives 
Swine vesicular disease (SVD) is a highly contagious viral disease of pigs, with lesions 
indistinguishable from those of foot-and-mouth disease. Epidemics of SVD have occurred in 
European countries and Eastern Asia during the 1970s and early 1980s; then the disease has 
continued to persist in Italy until the present day and has reappeared in the European Union (EU), 
outside Italy, on sporadic occasions since 1992. Although SVD virus occurs as a single enterovirus 
serotype, four congruent groupings were found in both the genetic and antigenic properties of the 
virus (1). The most recent group consists of viruses isolated from the EU since July 1992. The 
objective of this study was to phylogenetically analyse isolates collected over 15 years (1992-
2006) to evaluate the epidemiology and variability of SVDV in the field. 
 
2.Material and methods 
RT-PCR amplification and nucleotide sequencing of the VP1-coding region of more than 100 SVD 
viruses, isolated mainly in Italy during 1992-2006, were performed. A phylogenetic tree was 
constructed using the program MEGA 3.1 (2). 
 
3.Results 
All SVD viruses occurring since 1992 were clustered in a unique genomic lineage, corresponding to 
the fourth and most recent group (1). However, two genomic sub-lineages were distinguishable. 
One includes the older cluster of SVD viruses, isolated in different EU countries between 1992 and 
1995, and another cluster of closely related viruses detected in Portugal in 2003/2004 and later in 
southern Italy in 2004 and 2006. The second sub-lineage was comprised of isolates occurring only 
in Italy from 1998 to 2006. Interestingly, from 2004, members of the two different sub-lineages 
have been present simultaneously in Italy. In 2006, an epidemic of SVD affected northern regions, 
caused by viruses typical of those evolved in Italy (second sub-lineage), while SVD strains more 
closely related to the Portuguese isolates (older sub-lineage) spread in the Southern endemic 
regions. 
 
4.Discussion and Conclusions 
Phylogenetic analyses of SVD viruses isolated during 15 years proved evidence of a substantial 
genomic stability: all isolates belong to the same genetic lineage, first detected in the EU in 1992 
and still circulating. Yet, even minor changes may help in understanding virus epidemiology and 
tracing infection. In fact, the present study suggests the following assumptions: a) the SVD virus 
occurred in Portugal in 1995 may have persisted for many years; it resurfaced in Portugal in 2003 
and was probably later introduced into Italy; alternatively, this could represent a reintroduction 
from outside the European Community, where subclinical infection may be missed in absence of 
active surveillance; b) two genetic sub-lineages have been recently circulating in Italy: SVD 
viruses genetically related to isolates detected in previous years were responsible for the 
2006/2007 epidemic in northern Italy; the “Portuguese” sub-lineage is present in Italy since 
November 2004, and from Abruzzo region it has spread to further southern regions. 
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1.Introduction and Objectives 
African Swine Fever (ASF) is an important disease of domestic pigs caused by an icosahedral 
double stranded DNA virus classified within the Asfarviridae family, genus Asfivirus. ASF has been 
reported from most countries in southern and eastern Africa, where the virus is maintained in a 
sylvatic cycle. The Republic of Kenya is situated on Africa's east coast. It is bordered to the 
northeast by Somalia, to the north by Ethiopia, to the northwest by Sudan, to the west by Uganda, 
and to the south by Tanzania. According to data from the Office International des Epizooties (World 
Organisation for Animal Health), the last occurrence of ASF in Kenya was recorded in August 2001. 
However, the occurrence of frequent monthly outbreaks of ASF in neighbouring Uganda since 2003 
poses a great threat to the pig industry in Kenya. On May 2006, ASF was suspected to have hit the 
Kenya-Uganda border district of Busia leaving nine pigs dead. Quarantine was imposed on the 
movement of pigs and their products within Busia municipality to avoid its spread. On February 
2007 a new outbreak of AFS was reported in Uasin Gishu district bordering with Uganda. Field 
samples were collected in these districts and several ASFV isolates were obtained after the 
inoculation of leucocytes. The main aim of this study is to contribute to the clarification of the 
epidemiological situation of ASF in Kenya during 2006-2007 suspected outbreaks. We report here 
the epidemiological studies of Kenyan viral isolates by a first genotyping sequencing of the gene 
encoding the VP72 (Bastos et al., 2003) and VP54 protein to place isolates into major subgroups, 
following by sub-typing analysing three variable regions of the ASFV genome marked by the 
presence of tandem repeats sequences (TRS). This study attempts to provide a first assessment of 
intra- and inter-genotypic variability of ASFV field isolates from Kenya, and to uncover 
epidemiological links that may exist between outbreak viruses from Kenya and neighbouring 
countries. 
 
2.Material and methods 
Viruses used in this study: 13 Kenyan ASFV isolates named Ken06 (1-6) and Ken07 (1-7) were 
recovered from domestic pigs in the outbreaks occurred in Busia (2006) and Uasin Gishu (2007) 
districts.  In this study were also include more than 58 viruses selected from the CISA virus 
collection, native to Europe, Africa and America, collected between 1961 and 2003. 
Nucleic acid extraction and genomic amplification: DNA was extracted from tissue sample 
homogenates and sera using a nucleic acid extraction kit (Nucleospin/ Machery-Nagel –Cultek) 
following the manufactures procedures. A PCR assay was used to confirm the presence of ASFV 
DNA (Aguero et al 2003). The p72 genotyping was achieved by PCR as described Bastos et al 2003.  
The complete gene encoding VP54 protein was amplifying by PCR using the primer set PPA89-
PPA722 (PPA89 5´- TGTAATTTCATTGCGCCACAAC-3´; PPA722, 5´- CGAAGTGCATGTAATAAACGTC -
3´). For amplifying the TRS by PCR, different set of primers were selected (Table 1).  
Nucleotide sequencing and analysis: The PCR products were analyzed by electrophoresis on 2% 
agarose gels. Bands of the correct size were excised and purified by Quiaex gel extraction 
(QUIAGEN) and cloning into the pGMT easy vector according the manufactures instructions and 
sequenced using an automated sequencer 3730 DNA analyzer” (Applied Biosystems). Sequence 
alignment was performed with the CLUSTAL W package and the phylogenetic and molecular 
evolutionary analyses were conducted using MEGA version 3.1. 
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Table 1. PCR primers used for TRS analysis 

 
cg (complete gene); ir (intergenic region); (pg) partial gene (s) sense (a) antisense. 

3.Results 
A PCR assay using the ASF diagnosis primers PPA1/PPA2 which delimits an amplicon of 257 bp for 
the p72 protein was used to confirm the presence of ASFV DNA in the Kenyan samples analyzed. 
The specificity of the amplicons obtained was confirmed using Nde I restriction endonuclease that 
specifically cut the ASFV collected from East African isolates. 
The Kenyan viruses isolated were first genotyped by partial p72 gene characterization. All of them 
were classified into the genotype IX, which includes viruses from Uganda. The same result was 
obtained sequencing the complete gene that encodes the p54 protein where no differences were 
found at amino acid level between the Kenyan isolates and Ugandan isolates. Although the p72 and 
p54 genes are useful for identifying the major genotypes, higher resolution of virus relationships is 
required to uncover epidemiological links. To this end, sequences of three variables regions 
characterized by the presence of TRS were generated from Kenyan isolates showing a high degree 
of homology with the last viruses characterized in Uganda in 2003. In addition, comparison of 
amino acid tetrameric repeats located in the variable CVR within the B602L ORF (Nix et al 2006) 
revealed different groups between Kenyan isolates due to the absence of one internally located 
tetrameric repeats (CADT).  
 
4.Discussion and Conclusions 
Currently, there is not available information about recent outbreaks in Kenya, but the biggest 
problem at this time is the presence of the disease in neighboring countries as Uganda where the 
virus appears to be more virulent with a higher morbidity rate in the last outbreaks occurred. 
Epidemiological studies and sequence identity of the 13 Kenyan isolates, compared here, classify 
these isolates with viruses recovered in Uganda from domestic pigs. This fact suggests that the 
disease may have been introduced recently in Kenya-Uganda border district either through swill 
from boat or plane, through pork products, or through live pigs. Furthermore, the results obtained 
sub-typing these isolates, which included interesting differences, could be reflecting the co-
circulation of different ASFV strains during the suspected outbreaks occurred in Kenya. 
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1.Introduction and Objectives 
At the beginning of 2001, three hunted-killed red deer (Cervus elaphus) in the Brotonne and 
Mauny forests, Normandy (France) disclosed tuberculosis-like lesions, from which Mycobacterium 
bovis was isolated. In subsequent hunting seasons two epidemiological surveys were carried out in 
the area. Our objectives are to report the results of those surveys, to assess the efficiency of the 
control measures implemented after the outbreak discovery (reduction of red deer population, ban 
on supplemental feeding and destruction of viscera of hunted animals), to study the infectious link 
with neighbouring cattle outbreaks by molecular typing and to quantify the performance of 
necropsy used as a diagnostic criterion in wild red deer. 
 
2.Material and methods 
Red deer, roe deer (Capreolus capreolus), wild boars (Sus scrofa), red foxes (Vulpes vulpes) and 
badgers (Meles meles) were analysed. Sampling of visible gross tuberculosis-like lesions and of the 
respiratory tract and retropharyngeal lymph nodes was undertaken. Culture was used to detect 
M. bovis in the samples and molecular typing techniques were applied to the totality of M. bovis 
isolates. Sensibility, specificity and predictive values were calculated for gross tuberculosis-like 
lesions using culture as the gold standard from red deer data.  

 
3.Results 
In the first survey (2001/2002 hunting season), 9 (12.5%) out of 72 red deer sampled tested 
positive to M  bovis. In the 2005/2006 hunting season, the prevalence of M. bovis infection 
increased to 23.9% (χ2 = 3.85, df= 1, P= 0.05) in overall red deer (out of 138 sampled). While 
remaining stable in juveniles, the prevalence increased significantly in adults: from 13.3% in 2001-
2002 to 31.7% in 2005-2006 (χ2 = 5.13, df= 1, P=0.02). Wild boars were found to be heavily 
infected in both surveys. One roe deer and one red fox also tested positive in the second survey. 
M. bovis was not isolated from badgers. Spoligotyping and MIRU-VNTR analysis demonstrated that 
all wildlife M. bovis strains had the same genotype. Sensitivity and positive predictive value of the 
presence of macroscopic lesions increased from one survey to the other in adult red deer (50% to 
96% and 38% to 92%, respectively), while the positive predictive value remained stable (75%) 
and the sensitivity decreased in juveniles (from 100% to 75%). These variations by age class were 
observed neither for the specificity (94%) nor for the negative predictive value (96%). 

 
4.Discussion and Conclusions 
In spite of the control measures taken in 2002, overall infection prevalence in red deer increased. 
However, if we consider the prevalence of juveniles as an incidence indicator of recent infection in 
the red deer population, we can assume that the implemented control measures had some impact 
as it did not increase. Molecular typing findings indicate not only that a unique strain has been the 
cause of the wildlife outbreak but also that it is the same one circulating in nearby cattle herds 
since at least 1995. Sensitivity, specificity and predictive values of macroscopic lesions´ presence 
suggest that it could be used as a diagnostic criterion for routine follow up of the disease in wild 
red deer populations in regions where M. bovis infection is enzootic. 
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1.Introduction and Objectives 
Climate change potentially offers unique opportunities for the emergence and increase in 
prevalence of livestock diseases. This objective of this paper is to describe the development of a 
qualitative risk-based framework to assess the potential, future impact in the UK of climate change 
on the prevalence of a given livestock disease. 
 
2.Material and methods 
The approach has been to review host, pathogen, vector and epidemiological information for a wide 
variety of livestock diseases across the world and collate those factors which not only affect their 
emergence and prevalence, but also are influenced by climatic variables. The factors include 
vectors, environmental parameters, zoological considerations (including movement and distribution 
of wildlife, pets and imported exotic animals), changes in farming practice and management, 
human activities and extreme weather events. Consideration is given to formation of micro-
environments which favour establishment of particular vectors and/or reservoirs. Central to 
assessing the impact of climate change on livestock diseases is an understanding of how farming 
practices may adapt. Requirements for water, food and shade may affect not only the intensity of 
livestock farming, but also the movement and transport of livestock around the UK. 

 
3.Results 
A variety of livestock pathogens are used to develop and populate the framework. These include 
bluetongue virus (vector Culicoides midges), African swine fever virus (tick vector), Fasiciola 
trematode flukes (vector lymnaeid snails), and Venezuelan equine encephalitis virus (mosquito 
vector). The main modules of the framework are: Routes of entry to the UK (if not endemic): 
Impact of climate change on host reservoirs: The role of vectors (if any): The effect of climate 
change on direct contact with other livestock and wildlife, and: The impact of climate change on 
environmental transmission (if appropriate). A case study will be presented. 
 
4.Discussion and Conclusions 
A feature of climate change is that different processes change at different rates, so that new 
ecological niches offering favourable conditions may be created. For example, while the summer 
temperatures in the UK in 2080 may resemble those currently in southern France, there may also 
be a decline in insectivorous birds enabling non-indigenous arthropod vectors to establish and 
increase in abundance. Any assessment of the impact of climate change on livestock diseases 
requires understanding of a broad combination of factors and events, many of which interact 
together. 
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1.Introduction and Objectives 
As part of a global study about the prediction of avian influenza (AI) entrance and spread in Spain 
and for the knowledge of those partners who can be interested in, we present the methodology and 
procedures that are being currently employed and the outputs generated in the epidemiological 
study and risk assessment of currently relevant animal diseases as AI. 
 
2.Material and methods 
At first, gathering of information relative to the disease, the virus, the susceptible host animals and 
the biological, environmental and physical variables involved, is carried out consulting scientific 
literature and different database such as national and international scientific, geographic, 
climatologic, biologic and sanitary databases. Secondly, the risk factors are identified and analysed 
by using geographic spatial analysis (ArcGIS 9.1 and ArcView 3.2) and statistical analysis of the 
data (SPSS 14.0). Finally, a probabilistic risk analysis is carried out based on the Covella-
Merkhoffer model. For this approach a statistical analysis and mathematical fit of the data is also 
carried out and specific softwares as @Risk palisade corp 4.0 are used. 
 
3.Results 
The data output is generated by: a) specific maps representing: 
 Geographical position and world-wide evolution of the disease including information about the 

number and type of outbreaks, species in which AI was diagnosed, etc   
 European migratory scenarios of bird flyways affecting Spain.  
 The most relevant wetlands in the migratory scenarios, selected by biological criteria. 
 Movements of wintering wild birds in Spain (for 27 avian species). 
 Distribution and abundance of these species in Spain. 
 Probable number of infected birds coming to the Spanish provinces. 
 Risk of entrance by wild birds classified in risk levels by Spanish provinces.  

and b) specific databases including information about: 
 Outbreak data considering affected species, virus serotype, etc. 
 Number of bird species by Spanish province. 
 Range of European temperatures and virus survival. 
 Estimation of the biological variables like the number of stopovers by species during the 

migratory flyway and the time spent at each stop-over. 
 Outdoor poultry farm density by Spanish province. 
 Ringing data considering the percentage of bird movements coming from each country and 

reaching each Spanish province.  
 
4.Discussion and Conclusions 
During the last year we have been working in the risk assessment of the entrance of avian disease 
in Spain by wintering wild birds. This work has been developed in collaboration with Dr. Sánchez-
Vizcaíno from the Veterinary Faculty (Complutense University of Madrid). The results obtained have 
been presented at different congresses and in scientific papers.  
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1.Introduction and Objectives 
A web based data base containing surveillance data of Classical swine fever (CSF) in wild boar of 
Belgium, France, parts of Germany, Luxembourg and The Netherlands was developed and used as 
central data source with the aim to describe and analyse the course of infection in the wild boar 
population. 
 
2.Material and methods 
The data base has been set up as an internet website. The use of the data base is therefore 
exclusively possible with a web browser. Access of the website is protected by security mechanisms 
(user name and password). All users are allowed to read the data base contents, but only a defined 
user group of each member state can add, edit or delete records of their own country. The data 
base is implemented as client-/server-system. The clients (users) in each participating country 
using a web browser to record data for each shot or dead found wild boar via HTML form or import 
data via a defined text file. The latter made it possible to import data from specialized data bases 
in the laboratories of the member states. 
 
Data visualisation for all users is based on HTML pages in the internet browser. The internet server 
produces a table view of the data base which can be restricted according to time period, NUTS 
levels (e.g. member states, federal states, districts) and laboratory results. Furthermore, it is 
possible to create a summary report for each month or any other time period stratified by age, 
carcass, type of restriction area, vaccination (yes/no) and virological and serological results. An 
internet map server displays the wild boar data on topographical maps of the participating member 
states.  
 
 An extension of the data base to other countries is possible at any time. 
 
3.Results 
A total of 284,278 records of wild boar tested for CSF in Belgium, France, Germany, Luxemburg 
and The Netherlands have been entered and analysed in the data base (as per 23 March 2007). 
 
4.Discussion and Conclusions 
This is the first supra-national data base providing information on the complete surveillance data 
(all positive and negative diagnostic results) on an OIE listed disease. Its technology has recently 
be extended to avian influenza and can also be used for many other diseases of interest.  
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1.Introduction and objectives 
Foot and mouth disease is still endemic in large areas of African, Asia and South America and has 
shown an extraordinary ability to cross international boundaries and cause epidemics in previously 
free areas, as evidenced by the 2001 epidemic in the UK and continental Europe as well as the 
outbreaks in year 2000 in Japan and South Korea. FMDV serotype Asia1 was identified in a sample 
from Pakistan in 1957, and still remains endemic in many parts of Asian countries. Since 2005, it 
caused a FMD outbreak in Shandong, Jiangsu and Xinjiang provinces in China. Interestingly, there 
were rarely reports that pigs were found to be infected. It is unclear whether the virus caused this 
FMD outbreak is a cattle-adapted virus or not. A series of methods to detect foot and mouth 
disease Asia1 antigen and antibody were developed in our laboratory. At the same time, we carried 
out experimental studies in pigs, cattle and sheep in order to understand its pathogenicity in 
different species. On these data,  vaccines against foot and mouth disease type Asia1was 
developed. 
 
2.Material and methods 
2.1 Development of immunological diagnostic methods. Isolated the Asia1 virus, the virus was 
passaged on BHK21 cells, then purified by sucrose density gradient centrifugation. The rabbit 
antiserum and guinea pigs antiserum prepared by inoculating pure FMDV 146S antigen was used in 
antigen trapping ELISA to detect FMDV antigen and in LPB-ELISA to detectFMDV antibody, and a 
pen side method-colloidal gold test paper was established  at the same time. 
2.2 Nucleic acid recognition methods. Specific primes have been designed to for a multi-PCR and 
for a real time PCR to distinguish O, A and Asia1. 
2.3 Common practice vaccines researching. Virus is used to infect a monolayer cell culture and the 
resulting preparation is clarified, inactivated with ethyleneimine and emulsifieded with adjuvant.  
2.4 Genetically engineering vaccine. Attempt to study genetically engineering vaccines, for 
example live carrier vaccines. 
 
3.Results 
3.1 A LPB-ELISA , trapping ELISA have been used to detect FMDV antibody and antigen 
respectively, and the colloidal goad test paper is used for quickly test.  
3.2 Developing a multi-PCR and a type identifying PCR have been used, researcher was 
establishing the real time PCR. 
3.3 Inactivated bovine FMD Asia 1 vaccine, bovine FMD(O,Asia1) bivalent vaccine and bovine 
FMD(O,A,Asia1) trivalent vaccine have been developed and used in some area. The animal trails 
showed that the Asia 1 isolate for vaccine is safe, it is  could not cause FMD in cattle and sheep, 
and neither in pigs, so a swineFMD Asia1 vaccine has been studying. 
3.4 FMDV P1-2A3C gene was inserted into adenovirus carrier and capripox virus carrier. The animal 
experiments were carrying out now. 
 
4.Discussion and Conclusions 
We have developed a series diagnostic methods and bovine inactivated vaccines.  
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1. Introduction and Objectives 
Bovine viral diarrhoea virus (BVDV) belongs to the genus pestivirus which also includes Border 
disease virus of sheep and Classical Swine fever virus of pigs. Pestivirus genomes are positive 
sense, single stranded RNA molecules of approximately 12.5kb in length consisting of a single open 
reading frame and a 5' and 3' un-translated region (UTR). The single polypeptide is processed by 
host and viral encoded proteases during viral replication into viral structural and non-structural 
proteins. BVDV can be separated into two main genotypes, BVDV1 and BVDV2,  based on sequence 
differences in the 5'UTR of the genome. 

In collaboration with Enigma Diagnostics (a spin-out company of Dstl) we have developed a real-
time, reverse transcription polymerase chain reaction employing a TaqMan® fluorogenic probe 
specific for the 5'UTR of BVDV (both genotypes 1 and 2). BVDV is endemic in ruminants in the UK 
allowing field testing for a virus with characteristics similar to that of a virus (CSFV) causing a  
notifiable disease. 

 

2. Material and methods 
The design of the Enigma-FL instrument was originally specified by the Ministry of Defense, UK for 
rapid, on-site biological agent detection and identification. The instrument allows automated 
template extraction (RNA), rapid PCR thermal cycling and automated result calling. It is portable, 
“ruggedised”, requires minimal operator training and can be powered either by mains electricity or 
vehicle battery. The matrix chosen for extraction and analysis was bovine whole heparin treated 
blood.  Nucleic acids can be extracted and analysed using the real-time RT-PCR TaqMan® in 
approximately 40 minutes. 

Cattle were sampled on three separate farms by minimally trained veterinarians. Extractions, 
molecular amplifications and final calls (positive or negative) were performed by the Enigma-FL 
instrument. The results were confirmed on the same samples using our laboratory based real-time, 
RT-PCR TaqMan® test performed by highly trained personnel. 

 

3. Results 
Only results of farm 3 are shown as all other results were negative on both the Enigma-FL 
instrument, confirmed as the correct result using the laboratory based method.  
 

Sample Enigma-FL Lab Result 
Calf1 (farm) + + 
Calf2 (farm) - - 
Calf3 (farm) - - 
Pool1 (farm) + +/-/- 
Pool2 (farm) - -/-/- 
Pool3 (lab) - -/-/- 
Pool4 (lab) - -/-/- 
Pool5 (lab) - -/-/- 

 
BVDV RNA was detected in both single blood samples and pooled samples of three bloods (where only 1 was 
positive). No false positives were detected using the Enigma-FL instrument. 
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4. Discussion and Conclusion 
Despite the low number of samples analysed no false negatives or false positives were identified. 
Where low numbers of positive cases are required for diagnosis the Enigma-FL may prove valuable 
for detection of virus causing notifiable disease “on site”. Confirmation of presence of pathogen is 
required in a recognised competent laboratory. 
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1.Introduction and Objectives 
Real time RT-PCR is becoming a key technique in avian influenza diagnosis. Well-validated generic 
influenza A assays targeting conserved regions of the influenza genome, and several H5 subtype 
specific RRT-PCRs have been reported.  However, currently available H7 tests have a limited 
phylogenetic scope (i.e. do not detect the complete variety of H7 strains). The objective of this 
work is the development of an H7 RRT-PCR with a wide phylogenetic scope. 
 
2.Material and methods 
A total of 210 H7 hemagglutinin sequences, including 107 Eurasian isolates and 91 American 
isolates were downloaded from public databases (accession codes available on demand) and 
aligned using the ClustalW algorithm. Conserved regions were identified and a MGB Taqman probe 
and primers were defined with the help of Primer Express software. The specificity was confirmed 
using a BLASTn search as well as a panel of 21 influenza A viruses (including 4 H7s) and one 
influenza B virus. The detection limit of this new test (H7mgb) was determined using serial tenfold 
dilutions of A/Ck/BE/06600/2003 (H7N7) and A/Ck/It/1067/v99 (H7N1) and compared with the 
detection limit of the generic influenza A RRT-PCR (M1,Spackman et al 2002) and H7 specific RRT-
PCR tests (H7VLA,Slomka and Brown 2007) recommended in the EU Diagnostic Manual for Avian 
Influenza. 
 
3.Results and Discussion 
This new H7 real time RT-PCR had a wide phylogenetic scope. The MGB probe proved 100 % 
conserved for all available H7 sequences, and the degenerate primers were conserved for all 
Eurasian sequences.  When using an alternative set of primers, all available American H7 
sequences could theoretically be detected using the same probe. The analytical specificity of 
H7mgb was confirmed as no signal was detected in any of the 18 non-H7 strains in the panel. The 
detection limit of H7mgb, as well as of M1 and H7VLA depended on the virus strain used. When 
using A/Ck/BE/06600/2003 (H7N7) and A/Ck/It/1067/v99 (H7N1) dilutions, H7mgb was able to 
detect 0.14 and 2.3 EID50/reaction respectively. The new test proved slightly less sensitive 
compared to M1 (resp. 0.014 and 2.3 EID50/reaction), and equivalent to the H7VLA test (resp. 
1.41 and 0.23 EID50/reaction).  
 
We are currently expanding our strain collection in order to investigate 2 remaining questions: (1) 
the use of primers targeting American isolates, and (2) further proof for specificity against H15 and 
H11 viruses is needed as the conserved probe sequence seems to occur in some viruses of these 
subtypes. Specificity in these cases seems, however guaranteed by at least 3 mismatches in primer 
sequence. Validation of H7mgb on clinical samples is currently ongoing.   
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1.Introduction and Objectives 
Foot-and-mouth disease (FMD) was thought to have disappeared from Africa following the 
rinderpest pandemic of late 19th Century in which possibly 90% of cloven-hooved animals died (2). 
It is also thought that the European FMDV serotypes (O, A and C) were subsequently re-introduced 
into Africa from either Europe or Asia, while the three Southern African Territories (SAT) serotypes 
re-emerged from isolated African buffalo (Syncerus caffer) populations where these viruses were 
able to persist covertly. During a study of the molecular epidemiology of FMD virus type O in Africa, 
a virus (which had been isolated from an outbreak in Sudan in 1963) was discovered to possess a 
highly divergent VP1 sequence. To determine the relationship of this virus to other FMD viruses its 
complete genome sequence was determined and phylogenetic analyses performed. 
 
2.Material and methods 
Virus RNA extracted from cell culture grown FMDV isolate O/SUD/62/63 was reverse transcribed 
and the resultant cDNA amplified by PCRs which covered the whole genome except for the poly(C) 
tract. Each amplicon was sequenced on both strands and the sequence assembled using Vector 
NTi. Phylogenetic analyses, using previously published FMDV sequences, were performed using 
MEGA 3.1 (1). 
 
3.Results 
The VP1 nucleotide sequence O/SUD/62/63 differed from other type O viruses by 27.7 to 34.4%, 
types A, C and Asia 1 by 34.5 to 38% and types SAT1, SAT2 and SAT3 by 46 to 48%. In the non-
structural protein coding regions, both upstream and downstream of the capsid, O/SUD/62/63 
clustered with East African SAT viruses rather than with O, A, C or Asia 1.  
 
4.Discussion and Conclusions 
Although the maximum difference observed in the VP1 gene between individual serotype O isolates 
can be as much as 26%, the minimum distance of O/SUD/62/63 to all type O’s was nearly 28%. 
Phylogenetic analysis of the sequence placed it much closer to the branching of the O, A, C and 
Asia 1 serotypes than any other type O virus. To confirm this divergent relationship the sequence 
of the complete P1 capsid-coding region was determined and found to substantiate the VP1 data. 
Sequences outside the capsid-coding region do not contain serotype-specific information and in 
these regions O/SUD/62/63 was more closely related to SAT viruses. It is not clear if O/SUD/62/63 
represents a novel virus generated by recombination between an early lineage of type O and a SAT 
virus, or if it is a relic of the early evolution of serotype O, which may have evolved from one of the 
SAT serotypes. 
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1.Introduction and Objectives 
Control of foot-and-mouth disease (FMD) outbreaks relies upon rapid and accurate diagnosis. The 
time taken to transport suspect clinical material to a central laboratory delays the feedback of 
results to decision-makers in the field. Improvements to diagnosis might therefore be achieved 
using tests that can be deployed in situ (or close to a suspect premises), without transferring the 
samples to a central laboratory. The aim of this study was to evaluate a portable thermocycler 
(Bioseeq™; Smiths Detection, Watford) that could be used for field detection of FMD virus (FMDV). 
 
2.Material and methods 
The Bioseeq™ is a portable, battery operated real-time PCR machine weighing approximately 3 Kg 
with 6 independently programmable modules. The instrument can be operated in the field 
employing preset protocols and the in-built LED screen to present assay results. A real-time RT-
PCR [1] was adapted as a one-step assay for use on the Bioseeq™ using primers and probes that 
have undergone validation for diagnostic sensitivity [2]. Reactions contained 6 mM MgSO4, 0.2 mM 
of each dNTP, 20 pmols of each primer, 7.5 pmol FAM-TAMRA dual labeled fluorogenic probe and 1 
µl of the enzyme SuperScript™ III RT/Platinum® Taq mix. RNA template was amplified using a 
single thermocycling programme: RT step (60°C for 600 s) followed by 50 cycles of PCR 
amplification (95°C for 20 s and 60°C for 30 s). 
 
3.Results 
RT-PCR products of the expected size (97 bp) could be visualized in a 2% agarose-gel indicating 
that the correct region of the FMDV genome had been amplified successfully. For subsequent 
assays, the Bioseeq™ Support Software (ver 1.24, Smiths Detection) was used to assign cycle 
threshold (CT) values for the RT-PCR. The limit of detection of the real-time RT-PCR on the 
Bioseeq™ was comparable to the laboratory-based diagnostic assay, although the CT values 
produced on the Bioseeq™ were higher for the corresponding RNA samples. The variability of the 
Bioseeq™ modules was assessed by testing aliquots of an RNA sample prepared from the reference 
FMDV isolate O1 Manisa. These results showed that mean inter-module variability (CV) was 6.5% 
(all 6 modules) in comparison with mean intra-module variability of 4.7% (n = 5 separate runs). 
 
4.Discussion and Conclusions 
Although further development and validation is required, these preliminary results are encouraging 
and indicate that it is possible to develop a sensitive RT-PCR assay for FMDV on the Bioseeq™ 
platform which can generate a result within 60 minutes. Clearly, effective preparation of template 
RNA is an important consideration for the deployment of this technology in the field, since the 
presence of tissue-derived factors may inhibit the RT-PCR. This aspect was previously recognised 
as a limitation of molecular methods for field detection of FMDV [3]. Future work will address the 
development of a combined simple-to-use extraction protocol in conjunction with a novel FMDV 
assay. 
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1. Introduction and Objectives 
The 2001 outbreak in the UK showed that strict movement controls combined with the stamping 
out of infected and contact animals are not always sufficient to eradicate FMD quickly, have high 
economic costs and cause great public alarm. In future, a policy of vaccinate-to-live may be 
included in the repertoire of control measures and in support of this approach, we have 
investigated: a) The efficacy of emergency FMD vaccine in sheep, b) The reduction in virus 
excretion from vaccinated and then infected sheep, c) The ability to detect sub-clinical infection in 
vaccinated sheep, d) The possibility of transmission of the FMDV from vaccinated sub clinically 
infected sheep to naive vaccinated sheep and e) The prevalence of persistence of FMDV in the oro-
pharynx of sheep.  
  
2. Material and methods 
Two groups (n=10 per group) of O1 Manisa vaccinated sheep were exposed to indirect airborne 
challenge from O1 UKG 2001 FMDV infected pigs for nine hours at 4 (group 1) and 10 (group 2) 
days after vaccination. Another 8 sheep served as unvaccinated controls, 4 animals being allocated 
to each vaccine challenge group. A further 8 sheep were used as vaccinated sentinels. Four were 
vaccinated at the same time as group 1 and mixed with this group two days after their challenge. 
Another 4 were vaccinated at the same time as group 2 and were mixed with this group two days 
after challenge. Thereafter, the sheep were monitored for a minimum 39 days. Excretion of virus in 
nasal and oro-pharyngeal secretions and in exhaled air will be measured by virus isolation and real 
time RT-PCR. Two commercial ELISAs for antibodies to FMDV non-structural proteins were 
evaluated for detection of infection. Cell mediated immune responses will be measured and 
correlated to protection. 
 
3. Results 
Nine hours aerosol challenge infected all 8 unvaccinated control sheep. All the vaccinated sheep 
were clinically protected, although body temperatures were elevated in 4 day vaccinated animals 
(n=4) for one day. Although vaccination could not prevent virus replication, it reduced virus 
excretion in comparison to unvaccinated sheep. Sub-clinical infection in vaccinated sheep was 
detected by non-structural protein antibody tests. Analysis of real time RT-PCR and virus isolation 
from nasal and probang samples are on going and from the preliminary results it is evident that 
viral RNA/live virus was more readily detectable in challenged sheep vaccinated 4 days before 
compared to 10 days before. Although virus/ viral genome was detected from the sentinels 
introduced to the 4day vaccinated group these sheep did not seroconvert to non-structural 
proteins. 
 
4. Discussion and Conclusions 
A) Although emergency vaccination could provide complete clinical protection in sheep, it did not 
protect from sub-clinical infection. However, it reduced virus excretion in sub-clinically infected 
sheep (Barnet et al., 2004 and Cox et al., 1999). B) Transmission from vaccinated sub-clinically 
infected sheep to other vaccinates was not convincingly demonstrated. C) Sub-clinical infection in 
vaccinated sheep was detected by non-structural protein antibody tests as well as by real time 
PCR. D) Prevelance of carrier in vaccinated sheep will be assessed after evaluation of all samples. 
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1.Introduction and Objectives 
Since 1997 epidemic waves of Avian Influenza (AI) have occurred in Italy; control measures 
adopted in high density populated areas included vaccination with AI strains of the same 
haemagglutinin (H) and different neuraminidase (N) subtype combined with the detection of 
specific anti-N antibodies to discriminate vaccinated from infected animals (1).  Objective of this 
study was the development and the evaluation of diagnostic performances of competitive ELISA 
assays based on monoclonal antibodies for the detection of anti-N1, -N2, -N3 antibodies in avian 
sera.  
 
2.Material and methods 
Serum samples 
A total of 1450 sera from different avian species (610 from chicken, 727 from turkeys, 89 from 
ducks, 14 from quails and 10 from ostriches) were used. Samples included: 854 negative field sera 
and 596 sera from vaccinated or infected animals (185 sera positive to N1-AIVs, 136 sera positive 
to N2-AIVs, 219 sera positive to N3-AIVs, 56 sera positive to other N). In addition, some sera (n. 
109) were tested in parallel by the three ELISA tests and NI assays. 
Liquid phase blocking ELISA (LPBE) 
The same anti-N1, -N2, -N3 specific MAbs, selected for the development of Neuraminidase-typing 
ELISAs (2) were also used to design competitive-based ELISAs for antibodies detection. For LPBE, 
detergent-treated N1- or N2- or N3- AIV reference strains are pre-incubated with test sera and 
transferred into ELISA plates coated with an homologous MAb; after incubation and washing, the 
second peroxidase conjugated MAb is distributed. 
Statistical analysis 
The discriminating power of ELISAs was evaluated by ROC (Receiver Operating Characteristic) 
curves. The agreement between ELISA and Neuraminidase Inhibition (NI) tests was assessed by 
Kappa value. 
 
3.Results 
All 1450 sera were tested in parallel by the three LPBEs. The relevant ROC curves and “Area Under 
Curve” values showed that the tests are very close to 100% sensitivity (Se) and specificity (Sp). At 
the unique cut-off (75% inhibition) selected for the three tests, the high levels of Se and Sp 
reported in the annexed table were found. The preliminary comparison of the ELISA and NI assays 
showed an almost perfect agreement (K=1) between N2-LPBE and NI for anti-N2 antibodies 
detection and a substantial agreement between N1-LPBE and NI (K=0,76) and between N3-LPBE 
and NI (K=0,8). The lower correlation was mainly caused by infected duck sera that resulted 
positive in ELISA and negative in NI tests. 
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4.Discussion and Conclusions 
The validation process of the three developed ELISAs proved excellent diagnostic performances, 
with high specificity and sensitivity. The discriminating potential between antibodies elicited against 
homologous and heterologous N make the tests validated for use as “DIVA” assays, to distinguish 
between vaccinated and infected birds in vaccination programs based on vaccines containing a 
heterologous N.  
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1.Introduction and Objectives 
The Mycoplasma mycoides cluster consists of six closely related mycoplasmas that are pathogenic 
for ruminants and which are currently referred to as: Mycoplasma mycoides subsp. mycoides 
biotypes Small Colony (MmmSC) and Large Colony (MmmLC), M. mycoides subsp. capri (Mmc), M. 
capricolum subsp. capricolum (Mcc), M. capricolum subsp. capripneumoniae (Mccp) and a group of 
strains that remain unassigned called Mycoplasma sp. bovine group 7 of Leach (MBG7). Since the 
members of this cluster share many genotypic and phenotypic traits their classification and 
evolutionary relationships have been difficult to establish. In addition, the position of species such 
as M. putrefaciens, M. cottewii and M. yeatsii has not been ascertained as yet, although they are 
considered related to the M. mycoides cluster. Phylogenetic analysis based on 16S rRNA sequences 
relied on too few nucleotide variations to construct a robust phylogenetic tree. It was then 
proposed that phylogenetic studies be based on sequence analysis of alternative genes. 
 
2.Material and methods 
Five housekeeping genes were identified (fusA, glpQ, gyrB, lepA and rpoB) that met the 
requirements for phylogenetic studies. A sample of strains from various geographical origins was 
carefully chosen, adapting their number to the known variability within each group. The choice of 
primers for PCR amplification was based on alignments from published sequences, as well as 
sequences from ongoing genome sequencing projects. The resulting PCR products were sequenced 
and alignments were obtained by ClustalW. Phylogenetic analyses, carried out with Darwin 5.0 
included calculation of distance matrices and creation of phylogenetic trees by the neighbour-
joining method. 
 
3.Results 
A robust phylogeny of the M. mycoides cluster was inferred from a set of concatenated sequences 
from these five genes. This phylogeny was reinforced by detailed analysis of the congruence of the 
phylogenies derived from each gene sequence independently. Two subclusters were distinguished. 
The M. mycoides subcluster comprised MmmSC, MmmLC and Mmc, where MmmLC and Mmc could 
not be clearly separated. The M. capricolum subcluster included Mcc, Mccp and MBG7, with MBG7 
constituting a distinct branch. M. cottewii and M. yeatsii clustered in a group that was distinct from 
M. putrefaciens and they were all clearly separated from the M. mycoides cluster. 
 
4.Discussion and Conclusions 
This approach has permitted to clarify the phylogenetic positions of all the members of the 
M. mycoides cluster and related species and has put in evidence the need to adjust the existing 
taxonomy, as proposed: (i) MmmLC and Mmc may be united into a single subspecies and named 
collectively M. mycoides subsp. capri, as previously proposed. (ii) MBG7 may be established as a 
new subspecies of M. capricolum. Furthermore, this method may be used as a reference technique 
to unequivocally assign a position to any particular strain related to this cluster and may eventually 
lead to the development of new techniques for rapid species identification. 
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1.Introduction and Objectives 
Classical swine fever (CSF), a notifiable disease to OIE, is a highly contagious viral disease 
affecting both domestic pigs and wild boars. Wild boars are playing an important in role in the 
primary outbreaks in domestic pigs in several European countries, as they are potential reservoir of 
Classical swine fever virus (CSFV). To control CSF in wild boars, one of the marker vaccine 
candidates has been developed and evaluated (1). The purpose of this study is to compare 
performances of both gel-based and real-time RT-PCR DIVA assays in both multiPCR and multiplex 
PCR formats. 
 
2.Material and methods 
Viruses used in this study included 16 BVDV-1 (strain NADL and other 15 isolates), 3 BVDV-2, 6 
BDV, 30 CSFV strains, and an atypical pestivirus D32/00-“HoBi”. In vitro transcribed RNA from the 
vaccine construct was used for this study. The RT-PCR assays for wild-type CSFV have been 
described previously (2). For detection of vaccine candidate, one-step gel-based and real-time RT-
PCR assays were developed, using the same commercial kit and cycling profiles as for wild-type 
assays. MultiPCR was performed in a two-tube format (one for wild-type and another for vaccine 
candidate) with same composition, while multiplex PCR was carried out in a one-tube format (two 
reactions in one tube).  
 

3.Results 
The performances of two assays in two formats were same in terms of specificity. All assays 
detected only corresponding targets out of all tested viruses and RNAs. The sensitivity of multiPCR 
assays were expressed as copies per reaction based on in vitro transcribed RNA standards. The 
detection limits for real-time PCR were 50 copies for both wild-type and vaccine. And for gel-based 
assays the detection limit was 50 for wild-type and 500 copies for vaccine candidate. However, 
detection limits were servely affected by multiplexing PCR, a decrease of 10-100 fold comparing to 
multiPCR.   
 

4.Discussion and Conclusions 
Multiplexing PCR has been described for genetic detection and differentiation of multiple targets in 
one tube. It has advantages of cost-effective, reduced handling of samples and the opportunity for 
contamination. Therefore it is desirable whenever there is a possibility for choosing target genes 
given a suitable real-time PCR instrumentation or different amplicon size. However one major 
drawback is loss of sensitivity. In this study, despite extensive optimisation, the sensitivity of the 
multiplex PCR was still reduced around 10-100 fold. Since the vaccine candidate is a BVDV 
backbone with replacement of CSFV E2 gene, the freedom of choosing targets was limited, which 
restricted positioning primers and probe for differentiation. Rapid, sensitive, and specific detection 
and differentiation of CSFV from vaccine weight much more than cost-consideration, therefore 
multiPCR is still a format of choice for DIVA assays. 
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1.Introduction and Objectives 
Foot-and-mouth disease (FMD) is considered one of the most threatening diseases for the livestock 
industry. FMD virus (FMDV) exists as seven immunologically distinct serotypes named O, A, C, Asia 
1, Southern African Territories (SAT) 1, SAT 2 and SAT 3. The epidemiology of FMDV serotype C is 
not well understood. In the past outbreaks due to this serotype in South America, Africa and Asia 
were far less prevalent than the other serotypes which occur in these regions. Since 1995, only 
about seven suspected outbreaks of FMDV C have been reported throughout the world. Laboratory 
confirmation has been obtained for cases in Nepal in 1996, Kenya in 1996, 1998, 2000 ad 2004, 
and Brazil in 2004. However, a suspected outbreak in Pakistan in 2004 was not confirmed. To 
extend our knowledge of the epidemiology of FMDV C the complete VP1 sequences of over 130 
isolates from Europe, South America, Asia and Africa were determined and compared with those 
already published.  
 
2.Material and methods 
Virus RNA was extracted from cell culture grown virus isolates and the VP1-coding region was 
amplified using a one-step RT-PCR. Resulting amplicons were sequenced using the Beckman 
CEQ8000 system. Phylogenetic analyses were performed using MEGA 3.1 (1). 
 
3.Results 
Phylogenetic analyses revealed four major lineages. The first contained the classical C1 and C2 
subtypes which were found in mainly in Europe. The second was one of two C3 lineages which 
occurred almost exclusively in South America, apart from one isolate from Angola in Africa. The 
third lineage contained the other South American C3 lineage (as represented by 
C3/Resende/Brazil/55) with additional isolates from Europe and the Middle East from the period 
1969-70. This lineage also contained isolates from the Philippines (1976 to 2004). The fourth major 
lineage contained viruses from Asia (Bangladesh, Bhutan, India, Kuwait, Nepal, Saudi Arabia, Sri 
Lanka and Tajikistan) and Africa (Ethiopia, Kenya and Uganda).  
 
4.Discussion and Conclusions 
The eradication of FMDV C from Europe and South America can be explained by vigorous control 
measures including vaccination; however, the reason for its disappearance from Africa and Asia is 
less clear. FMDV C was present in some East African countries from the late 1950’s through to the 
early 1970’s; however, viruses from later outbreaks (which occurred only sporadically) in Kenya 
and Ethiopia appear to be either vaccine-related re-introductions or cases of laboratory 
contamination. The sudden disappearance of FMDV C from the Indian sub-continent in 1996 
contrasts with the occurrence of O, A and Asia 1 which have remained despite vaccination. FMDV C 
had been introduced into the Philippines in 1976 (from South America) and was well established; 
however, it completely disappeared following the introduction of type O from Hong Kong in 1994. 
Monitoring for new outbreaks of FMDV C and establishing their origin will assist in the control and 
global eradication of this serotype. 
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1.Introduction and Objectives 
The OIE guidelines for the validation and quality control of PCR tests recommend that internal 
controls are included into the assay to verify negative results [1].  These controls confirm that 
substances that are inhibitory to the enzymatic RT-PCR steps (which would yield false-negative 
results) are not present the samples.  Artificial RNA constructs can be generated by in-vitro 
transcription for use in diagnostic real-time RT-PCR assays.  Unfortunately these “naked” RNA 
transcripts are relatively unstable since they are prone to degradation by RNAses.  Furthermore, 
since a lysis step is not required to release the mimic RNA, these transcripts only provide limited 
validation of the RNA extraction process where viral genome is typically encapsidated or resides in 
intra-cellular compartments.  The aim of this project was to generate an encapsidated RNA suitable 
for use as an internal control in diagnostic RT-PCRs for foot-and-mouth disease virus (FMDV) and 
swine vesicular disease virus (SVDV). 
 
2.Material and methods 
Cowpea Mosaic Virus (CPMV) is a non-enveloped, RNA plant virus with similarities to picornaviruses 
such as FMDV and SVDV.  CPMV has a bipartite single-stranded positive sense genome of 9.4 kb: 
each of the segments (5.9 kb and 3.5 kb respectively) is packaged separately the mature capsid.  
A cassette containing sequences of 2 diagnostic primer sets for FMDV and a single set for SVDV 
was engineered into a full-length cDNA clone of the RNA-2 segment of CPMV. After co-inoculation 
with a plasmid that expressed CPMV RNA-1, recombinant virus particles containing the expected 
RNA were rescued from Cowpea plants (Vigna unguiculata). For passaging, virus in the sap of 
agroinoculated leaves was first concentrated by precipitation with polyethylene glycol before 
applying the extract to further, healthy cowpea plants.  Virus particles were purified and, where 
required, the components were separated by centrifugation on Nycodenz (Nycomed) gradients. 
 
3.Results 
RNA contained in these particles was successfully amplified using 2-colour real-time RT-PCR with a 
VIC™ labelled probe specific for the engineered construct.  When added directly to clinical samples, 
the recombinant CPMV did not reduce the analytical sensitivity of the real-time RT-PCR assays to 
detect FMDV or SVDV. Stability experiments showed that there was no significant degradation of 
the encapsidated RNA at room-temperature over a 33 day period.  Furthermore, the RNA within 
the CPMV particle was resistant to digestion by RNAse A (20 µg/ml), in comparison to equivalent 
in-vitro RNA transcripts. 
 
4.Discussion and Conclusions 
This system provides an attractive solution to the production of internal controls for real-time RT-
PCR assays since the particles are thermostable at room temperature, RNAse resistant and CPMV 
grows to high yields in plants. Simple purification of RNA-2 containing capsids (based of differential 
density) can yield a non-infectious particle preparation with similar structural properties to 
picornaviruses such as FMDV and SVDV. 
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1. Introduction and Objectives 
Besides the risk of introduction of HP H5N1 AIV that fluctuates according to the season and the 
world epidemiological situation, France has to control the potential infection of duck and goose 
flocks with LP H5 AIV, as reported in the results of AI national surveys. Among them H5N2 AIV are 
the most frequent. So, if a preventive vaccination campaign was implemented to prevent H5 LP 
infection using an heterologous NA as the vaccinal strain, it might be useful to have got a reliable 
test able to detect N2 antibodies in these species (ducks and geese) for the DIVA strategy. For this 
purpose we intend to set on an immunofluorescence antibody test (iIFAT) and an ELISA test using 
a recombinant N2 protein expressed in the baculovirus system. 

 
2. Material and methods 
The first step consisted to select the N2 type neuraminidase. Neuraminidase inhibition assays 
allowed to test the specificity of several N2 strains against heterologous AI antibodies. This 
technique was also used to select the strain giving the strongest responses using N2 sera. The 
second step was to put the N2 gene in an expression system. The “Bac-to-Bac Baculovirus 
Expression System” (Invitrogen) was used to produce a recombinant baculovirus. The N2 gene was 
cloned into a bacmid where its expression is controlled by the polyhedrin promoter. Construct was 
checked by nucleotide sequencing.  The third step was to transfect the recombinant bacmid DNA 
into Sf9 insect cells to generate a recombinant baculovirus. The baculoviral stock was amplified and 
used to infect cells for large-scale expression of the N2 neuraminidase protein. The protein 
expression will be checked by Western Blot and/or neuraminidase inhibition assay. This protein will 
be used as antigen to prepare an iIFAT and an ELISA test. 

 
3. Results 
12 HxN2 strains from our collection lab were tested. The use of 7 N2 antibodies allowed to select a 
H5N2 strain called A/Duck/France/05057b/2005. The N2 gene was cloned and absence of mutation 
was verified in the final construct. At this date, we are producing the “master seed”. In parallel, we 
are constructing a bacmid coding for the same N2 protein without the cytoplasmic and 
transmembrane domains, in order to facilitate the protein excretion in Sf9 cells. 

 
4. Discussion and Conclusions 
After cell infection using the “master seed”, presence of N2 protein will be checked by Western 
Blot. However, previous results obtained in the lab and other teams showed that the NA protein  
could be present without having been detected by this technique. That’s why an neuraminidase 
inhibition assay will be performed in order to detect the full length protein in cells and the 
truncated protein in cell supernatant. The next steps will be to seed infected Sf9 cells expressing 
the recombinant N2 protein in plates and to test and optimise (cell density, MOI, serum and 
conjugate’s concentrations, etc …) the iFAT using serum samples. An ELISA test is also 
programmed, using the truncated N2 protein. 
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1.Introduction and Objectives 
Padlock probes are circularizable oligonucleotides that offer significant advantages in multiplex 
analyses. The circular structure can be formed through intramolecular legation of the probe ends 
upon hybridization to a target sequence. This allows several different types of padlock probes (i.e. 
recognizes different targets) to be used simultaneously without cross-reactions. All probes have a 
common sequence that allows amplification of circularized padlock probes with the same primer/s, 
either by rolling circle amplification (RCA) or by PCR. Each type of probe also contains a unique 
sequence by which the amplification products can be analysed on a microarray, where 
oligonucleotides complementary to the unique sequences have been positioned in a predetermined 
manner. 

Here we present a simultaneous, complex and rapid method using 36 padlock probes and one 
microarray for the detection of three vesicular viruses. The assay gives information about the 
potential presence of Foot-and-mouth disease virus (FMDV), Swine vesicular disease virus (SVDV), 
and Vesicular stomatitis virus (VSV), as well as serotype information in case of VSV, in a single 
reaction tube. In summary, this method offers more effective diagnosis for viruses causing similar 
vesicular symptoms. 

 
2.Material and methods 
Padlock probes were designed towards target sequences in conserved or semi-conserved regions 
within the three viruses. Nineteen FMDV, 15 SVDV, and 7 VSV cDNA samples were used to 
optimize assay performance. The probes were added to the samples, ligated then amplified twice 
by RCA and PCR. Then each reactions were transferred to microarray slides into subarrays and 
hybridized. The slides were scanned and the images analyzed. 

 
3.Results 
Virus identities of all FMDV and SVDV samples were correctly determined, as well as of the 5 VSV 
samples classified as informative. 

 
4.Discussion and Conclusions 
A powerful novel method is described for the simultaneous and rapid detection of multiple viruses 
in the vesicular disease complex of swine, using padlock probes with a microarray-based read-out. 
The assay principle is straightforward comprising a few internally controlled reaction steps in a 
single vessel. Run-times are comparable to real-time PCR, but with the benefit that the presence of 
several viruses and their various serotypes can be analyzed within the same reaction. 
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1.Introduction and Objectives 
The use of vaccination as part of a set of coordinated measures to combat AI is deemed to be 
successful in achieving the goal of eradication if it allows for the “DIVA” (Differentiation of Infected 
from Vaccinated Animals) principle (1). These systems enable the detection of field exposure in 
vaccinated flocks and through this, infected flocks may be properly managed. One of the systems 
that enables the detection of field virus in a vaccinated population is based on the use of a vaccine 
containing a seed virus of the same H subtype but of a different N subtype to the field virus (eg 
H5N9 vaccine against H5N1 field virus). Cross-protection is ensured by the same H group and 
antibodies to the N of the field virus are a result of field infection. In the framework of 
Workpackage 4.3 of EPIZONE (DIVA diagnostics) a commercially available competitive ELISA kit 
(ID Screen®, ID-VET, France) which is designed to specifically detect antibodies directed against 
the N1 antigen was validated using poultry sera from the OIE\FAO and National reference 
laboratory for Avian influenza and Newcastle disease, Padova Italy. 
 
2.Material and methods 
The ID Screen® ELISA kits were used according to the manufacturer’s instructions. The sera tested 
were from (A) chickens vaccinated with an H7N5 subtype virus and challenged with an H7N1 
subtype virus (n=33); (B) turkeys (n=13) and chickens (n=8) negative for type A influenza virus; 
(C) unvaccinated turkeys infected with H7N1 subtype virus (n=41); (D) unvaccinated turkeys 
infected with H7N3 subtype virus (n=40). Each sera was tested in duplicate. The results obtained 
from the ID Screen® ELISA were compared to the indirect immunofluorescence antibody assay 
(iIFA) which was taken as the gold standard (2). Cohen's Kappa statistic (K) value was calculated 
to assess the agreement between the tests. 
 
3.Results 
The overall sensitivity of the ID Screen® ELISA test as compared to the gold standard iIFA was 
93.0% (CI 95% 85.0-98.0), 91% for chickens (CI 95% 76.0-98.0) and 95% for turkeys (CI 95% 
83.0-99.0). The overall specificity of the ID Screen® ELISA test as compared to the gold standard 
iIFA was 100% (CI 95% 94.0-100.0), 100% for chickens (CI 95% 63.0-100.0) and 100% for 
turkeys (CI 95% 93.0-100.0). The K value was calculated as 0.9264 indicating “excellent 
agreement” between the two tests according to Landis & Koch (3). 
 
4.Discussion and Conclusions 
The preliminary validation of the ID Screen® ELISA test has revealed an almost perfect agreement 
with the iIFAT, with excellent specificity and a sensitivity of 93%. This is most probably due to the 
competitive nature of the test. Optimisation and further validation studies will be carried out using 
a larger number of sera from a larger variety of birds (e.g. ducks, quail, ostriches etc).  
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1.Introduction and Objectives 
Six tests for antibodies against FMDV non-structural proteins were compared at a workshop in 
Brescia, Italy in 2004 using dichotomous results. Continuous results were also available from the 
validation study, therefore we extended the comparison by using ROC analysis and estimation of 
the likelihood ratio using these data. 
 
2.Material and methods 
From the dataset 1337 sera were selected, 1100 from non-infected cattle and 237 from exposed 
cattle. In the analysis the sera from exposed cattle were considered true positive and from non-
infected cattle as true negative. Using the results we produced ROC curves and computed the 
likelihood ratio for each possible result. 
 
3.Results 
ROC analysis showed that the IZS-Brescia and the Ceditest ELISA had a significantly higher 
sensitivity than the other commercial ELISAs at 99% specificity. At 97.5 and 95% specificity, 
NCPanaftosa, IZS-Brescia, Ceditest and Svanovir ELISAs were comparable and had the highest 
sensitivity. The likelihood ratio analysis provides information for each test on the likelihood ratio for 
a positive result. However the various tests produced different likelihood ratio's when used on the 
same serum. 
 
4.Discussion and Conclusions 
The ROC analysis confirms the previous finding that the NCPanaftosa, IZS-Brescia and the Ceditest 
ELISAs have both a high sensitivity combined with a high specificity. When a confirmatory test is 
available, as in the case of the Panaftosa western blot technique, a higher sensitivity can be 
achieved without the consequent lost in specificity. The analysis of the likelihood ratios provides 
information which can be used in decision making, but the results should be interpreted with 
caution. Titration of sera will probably provide more consistent results. 
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1.Introduction and Objectives 
Swine vesicular disease virus (SVDV) causes disease in pigs characterised by an increased body 
temperature and the development of vesicles. Mortality is rare and the animal usually recover 
within 2-3 weeks but the symptoms make it clinical indistinguishable from Foot-and-mouth disease 
(FMD) (Lin and Kitching 2000). Therefore it is important with rapid methods to detect SVDV and 
distinguish it from FMDV and other vesicular diseases. Loop-mediated isothermal amplification 
(LAMP) is a fast and simple method for detection of RNA and DNA were the result can be seen 
directly by the naked eye through the addition of an intercalating dye (Notomi, Okayama et al. 
2000). The objective with this study was to set up a one-step reverse transcriptase-LAMP (RT-
LAMP) assay for the detection of different SVDV strains.  
 
2.Material and methods 
Primers were design using PrimerExplorer v3 from the highly conserved 3D polymerase gene. The 
LAMP system was set up and optimised using in vitro transcribed RNA. The reaction is run for 1h at 
63°C after which the result can be seen either directly through the addition of SybrGreen to the 
product or through a regular gel run. The RNA copy number was calculated and dilutions series 
were made in order to test the sensitivity. Also a time test study was made to see how long 
amplification time was needed for a positive result, this was done by taking out one sample every 5 
minutes. The specificity was checked using RNA from 15 different strains of SVDV, also RNA from 
FMDV and VSV was used.    
 
3.Results 
The positive samples gave as expected a ladder-like pattern on the gel and the product turned 
green after the addition of SybrGreen while negative samples was brown. The time test showed 
that already after 25 minutes a strong positive signal was shown in both the gel run and in the 
SybrGreen test. All the SVDV strains used in the specificity test were positive and all FMDV and 
VSV samples were negative. The sensitivity was shown to be approximately 50 copies of RNA.  
 
4.Discussion and Conclusions 
Rapid detection methods are important for the detection of SVDV; LAMP has shown to be a fast 
and reliable detection method for different pathogens. The advantage to this kind of method 
compared with for example classical or real-time PCR is that it is very simple with no need for any 
special equipment like a PCR machine or computers; that the result can be seen directly by the 
naked eye. This makes it a good method that could be used under more primitive conditions like in 
a field laboratory. Since this is a one-step RT-LAMP without the need for a cDNA synthesis step this 
further simplifies the method and also decreases the risk of contamination. This assay has shown 
to be fast, SVDV specific and sensitive.       
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1. Introduction 
Bluetongue virus (BTV) is the type member of the Orbivirus genus. BTV causes a haemorrhagic 
disease in ruminants which can result in significant economic loss. Recently BTV has been moving 
northwards into Europe, with severe outbreaks in 2006 in France, Belgium, Germany and the 
Netherlands. Traditionally BTV has been diagnosed by antibody detection by ELISA, however 
recently real-time RT-PCR (rRT-PCR) assays for the detection of BTV RNA have become valuable 
tools for early detection of BT disease. 
 
2. Materials and Methods 
Viral RNA was extracted either manually (Qiagen), or robotically (MagNA Pure LC robot). Existing 
Seg-1 sequences for BTV (and related orbiviruses) were downloaded from the GenBank database 
and a suitably conserved region for the assay identified.  Further sequence data was generated by 
directly sequencing PCR products encompassing the proposed amplicon. 
Suitable primers (Sigma) and probes (Eurogentec) were designed according to standard TaqMan 
conditions. The Invitrogen SuperscriptIII Platinum Taq one-step rRT-PCR kit was used for all rRT-
PCR reactions. The assay was tested on a diverse range of BTV isolates as well as a 10-fold dilution 
series of in vitro transcribed RNA. 
  
3. Results 
It was found that BTV Seg-1 sequences divide into eastern and western genotypes. An eastern and 
western primer set were designed with universal probes. Initially, two probes were required to 
detect all viruses, The resulting assay is capable of detecting every BTV tested without cross-
reacting with related orbiviruses (Shaw et al., 2007). Once automated, this assay was used 
extensively as a front-line tool during an outbreak of BTV-8 in Northern Europe in 2006.  
 
4. Summary and Conclusions 
The assay has been found to be sensitive and specific for the BTV serogroup. Furthermore, the 
assay now represents a diagnostic tool being used at the community reference laboratory for BTV 
(Pirbright, UK), and in other laboratories across Europe. 
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1.Introduction and Objectives 
Foot and Mouth Disease (FMD) is a contagious viral disease of domestic and wild ruminants, which 
causes negatively effects animal trade between countries because of the economic losses 
encountered.  Foot and Mouth Disease Virus (FMDV), has mainly 7 serotypes and many subtypes 
especially of serotype A. There is no cross immunity among the serotypes but partial cross 
immunity can be observed among the subtypes. FMD is known to be included OIE list and found 
2/3 of countries of OIE. Serotypes O and A are endemic in Turkey and vaccination is the main 
measure for disease control. Since FMDV has variable serotypes and subtypes, and animal 
transport is not controlled appropriately difficulties were encountered in the control and prevention 
of the disease control. Besides, there is no rapid laboratory test applied in Turkey for FMDV 
diagnosis. Rapid and precise determination of serotypes causing FMDV epidemics fasten diagnosis 
(2). Recently, as like many disease, different PCR techniques are being evaluated for the detection 
and typing of FMDV serotypes, despite the lack of literature on molecular typing of the serotypes of 
FMDV by real time RT-PCR. 
Efficiency of PCR firstly depends on primer and probe quality. A poorly designed primer can result 
in little or no product, due to the nonspecific amplification and/or primer-dimer formation leading 
to reaction failure although other PCR reaction conditions are optimized perfectly. When designing 
primers, they should have a GC content should be %40-60 in the primer sequence, Tm (melting 
temperature) values should be close to each other, preferably the same; should not be lower than 
50oC, they should not have intra- and inter complementary bases (1). 

The objective of this work is designing primers and probes for the detection and typing of FMDV by 
Real time RT-PCR techniques, precisely for O and A serotypes which are endemic in Turkey.   
 
2.Material and methods 
All steps of primer and probe design were performed with MacVector Program for Macintosh 
computer. 
Establishing a sequence database for FMDV 
For this purpose, all VP1 sequences of FMDV Turkey isolates and all complete FMDV genome 
sequences (GenBank) were investigated and gathered for alignment. Since there are not sufficient 
(only one for each serotype of FMDV) whole sequences of FMDV strains isolated in Turkey, 
sequences of FMDV strains isolated in other parts of the world were used. 
Creating the alignments of the sequences 
Creating Consensus Files 
VP1, a structural protein of FMDV, containing the highly variable regions was used as the target 
sequence for the molecular differentiation of FMDV serotypes. Since the VP1 region has sincere 
heterogeneity amongst the FMDV serotypes, it was not easy to get enough consensus sequences. 
Therefore, suitable 5 sets of primer and probes were defined from VP1 region. Thus, sequences of 
nonstructural proteins (containing fewer variable regions) such as 2A and 2B were also searched 
for primer and probe design. By the help of the genome of nonstructural protein sequence (4250 
bp), I have identified the consensus sequences of serotypes A and O of FMDV. Following the 
alignment of all consensus files, I have searched for the suitable primer sets (forward and reverse) 
from 4250 bp nonstructural protein region and the VP1 region. I have detected suitable 5 primer 
and probe sets from nonstructural protein region of FMDV. 
Primer and Probe Design  
Suitable primer sets were established from the consensus sequences manually not with the help of 
automatic search engines of program. Most suitable primer pairs were determined following several 
trials.  
BLAST confirmation 
As a final step, each suitable primer sets were confirmed via PubMed GenBank by Blast 
(www.ncbi.nlm.nih.gov/PubMed/Nucleotide/Blast) search. In other words, each primer sets were 
compared to FMDV sequences those submitted to GenBank before.  
Each primer sets were searched for cross-reaction between the O and A FMDV serotypes so each 
primer set was checked for their appropriateness.  
 
3.Results 
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As a result, nearly 120 primer and almost 20 probe sets were determined following in-silico 
analyses. All were checked with Blast programs for their feasibility and finally only 10 sets of them 
were accepted for FMDV typing.   
 
4.Discussion and Conclusions 
Since FMDV serotype A mutates continuously, this primer design for this serotype was more 
difficult than the others. Another handicap of primer and probe design of FMDV Turkey isolates was 
lack of enough sequences for primer and probe design. As a conclusion, primer and probe sets 
were developed for the former in-house and the recent real-time PCR for molecular discrimination 
of FMDV serotypes in Turkey. I believe that, they have the potential of discriminating the most 
prevalent serotypes by molecular typing with PCR and/or real-time PCR for the first time in Turkey, 
which should yet to be investigated. 
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1.Introduction and Objectives 
The confirmation of Bluetongue virus serotype 8 (BTV-8) in the Netherlands on August 17th  2006 
marks the onset of the first outbreak of bluetongue (BT) in Northwest Europe. Clinical signs of the 
disease were seen in sheep and cattle, but not in goats. The objective of this study was to assess 
the course of disease in experimentally BTV-8 infected sheep, goats and cattle.  
 
2.Material and Methods 
The washed cell fraction of EDTA-blood from BTV-8 field infected donor sheep and cows was 
injected in three sheep, two goats and three heifers originating from different farms in the 
Netherlands. Blood from two experimentally infected heifers was withdrawn to inoculate seven 
pregnant multiparous cows late in gestation. Two sheep, two goats and eight pregnant cows were 
included to serve as negative control animals. Blood and serum samples were collected from all the 
animals at set days post inoculation (dpi) and tested on BTV with a real-time Polymerase Chain 
Reaction (PCR) and a blocking Enzyme Linked Immuno Sorbent Assay (ELISA). Body temperature 
was measured and clinical signs were observed and recorded daily.  
 
3.Results 
All the inoculated animals but one heifer became PCR positive for BTV nucleic acid from 3 to 9 dpi 
and BTV-antibody positive from 7 to 14 dpi. Transient fever was measured in all the experimentally 
infected animals. Clinical signs of bluetongue were seen in all the inoculated animals but the heifers 
and one goat. These signs included serous to bloody nasal discharge, erosions and ulcers of oral 
and nasal mucosa, oedema, coronitis and lameness. The negative control animals stayed negative 
in BTV PCR and ELISA and didn’t show any clinical signs. 
 
4.Conclusions 
Sheep, goats and cattle were successfully infected with bluetongue virus serotype 8 from field 
infected sheep and cows. Clinical signs were produced in cattle, sheep and one goat. 
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The Pestivirus genus within the family of Flaviviridae consists of at least four groups; Classical 
swine fever virus (CSFV) found in swine and wild boar, Bovine viral diarrhoea virus type 1 and type 
2 (BVDV-I and BVDV-II) mainly isolated from cattle, and Border disease virus (BDV) preferably 
replicating in ovine species. Many features demonstrate differences between CSFV and other 
pestiviruses, BVDV-I, BVDV-II, and BDV, here defined as nonCSFV, whereas other features show 
similarities between all different groups of pestiviruses. Focusing on the major envelope 
glycoprotein E2, the immunodominant protein of pestiviruses, CSFV seems to be a more distinct 
group within the pestivirus genus. Here we confirm on one hand the more separated grouping of 
CSFV by isolation of monoclonal antibodies (MAbs) raised against E2 of BVDV-I and BVDV-II. None 
of these MAbs recognize E2 of CSFV strains. On the other hand, only one MAb, MAb 912, was 
isolated against E2 of BDV. MAb 912 binds to E2 of CSFV strains and partly neutralizes CSFV. The 
epitope of MAb 912 is mapped in antigenic domain B of CSFV-E2. This common epitope of CSFV 
strains and non CSFV strains could have implications for development of DIVA vaccines and 
serological 
diagnostics for CSF. 
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1.Introduction and Objectives 
African Swine Fever (ASF) is a highly contagious infectious disease that afects swine, caused by a 
complex DNA virus of the Asfarviridae. It is a notifiable disease, that produces great economic 
losses in the affected regions. Currently, it is endemtic in more than twenty Sub-Saharian African 
countries, and in Sardinia. As no vaccine is available, control and eradication strategies are mainly 
based on rapid and accurate laboratory diagnosis and on the enforcement of strict sanitary 
measures. Different PCR methods have been already described for the ASF Virus (ASFV) detection1, 

2, 3. In this work, two previously described conventional1 and real-time2 PCR methods have been 
modified to a fast format, and they have been evaluated for their application in the rapid molecular 
diagnosis of ASF. 
 
2.Material and methods 
Serum and EDTA-blood samples collected from ASFV experimentally infected pigs were employed 
in the assays. A collection of 80 clinical samples of pigs proceeding from ASF recent African 
outbreaks, and 30 serum samples of pigs and wild boars from the Spanish ASF surveillance 
program were also used in this study. Total DNA was extracted from samples using High Pure PCR 
Template Preparation Kit (Roche), following manufacturer’s instructions.  
Described conventional PCR1 was performed using TaqGold DNA polymerase (Applied Biosystems), 
and real-time PCR previously reported2 was achieved using FastStart Taq DNA polymerase (Roche). 
Fast PCR protocols were optimised using Qiagen Fast Cycling PCR and QuantiFast Probe PCR kit 
(Qiagen) for conventional and real-time assays, respectively. 
 
3.Results 
The detection of ASFV using all the compared conventional and real-time PCR assays was observed 
since the second day post-inoculation in EDTA-blood and the third day in serum of experimentally 
infected pigs. When field clinical samples from pigs and wild boars, including EDTA-blood, serum, 
and tissue homogenates were tested, similar results were also obtained comparing the standard1 
and fast conventional PCR protocols, as well as the standard2 and fast real-time assays.  
 
4.Discussion and Conclusions 
Highly sensitive and specific conventional and real-time PCR methods have been reported for the 
ASFV detection1, 2, and they are currently applied in diagnostic laboratories. The first results of an 
evaluation study comparing the mentioned PCR assays with the conventional and real-time PCR 
modified protocols using reagents for a fast DNA amplification, are presented. The ability for an 
early detection of ASFV and the similar results obtained when field clinical samples are analysed, 
showed the modified PCR systems as powerful tools for a very rapid, sensitive and specific 
molecular diagnosis of ASF. The presented PCRs only take less than one hour, so the definitive 
results can be finished in less than two hours for real-time or three hours for conventional PCR 
since samples arrive in the laboratory. Moreover, the use of the reagents for a fast DNA 
amplification doesn´t mean a significant increase in the cost and can be used in any conventional 
or real-time thermalcycler. 
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In 2006, an outbreak of bluetongue occurred in the Netherlands, Belgium, Germany, France and 
Luxemburg. Routine laboratory diagnosis has successfully been performed in the Netherlands by an 
in-house real-time RT-PCR (reverse transcription and polymerase chain reaction) on nucleic acid 
isolated from EDTA-blood samples (PCR) and by serology using a commercial blocking ELISA 
(ID.VET). Positive PCR results can be found in cattle up to 200 days post infection or more. Using 
the commercial ELISA, seroconversion has been detected starting at about 14 days post infection.  
 
In accordance to EU legislation, control measures must be taken and disease monitoring and 
surveillance is of fundamental importance to assess the risk posed by animal movements. For dairy 
cattle, testing for antibodies in milk samples rather than in serum samples would be very cost-
effective because of the easy availability of the former sample type. 
 
In this study, the performance of an indirect ELISA developed by ID.VET for the detection of BTV-
specific antibodies in bovine milk samples (mELISA) was compared to that of the routinely used 
blocking ELISA on serum samples (sELISA). 
 
During the bluetongue outbreak in the Netherlands in 2006, caused by a variant of serotype 8, 
paired serum- and milk samples were obtained from 470 individual cows from 10 BTV-infected 
farms with an over-all seroprevalence of 57%. In addition, bulk milk samples of the same farms, 
and historically BT-negative samples were tested. Compared to the ELISA for sera, the relative 
specificity and sensitivity of the ELISA for milk samples is 97.5%, and 98.9%, respectively. Titres 
in positive individual milk samples ranged from 1 to 2048 with a mean titre of 117. Bulk milk 
samples contained antibodies with titres ranging from 64 to 512. The ELISA for milk samples with a 
cut-off value of 50%, a detection limit of 20%, and a high over-all accuracy of 98.3% is very 
reliable and robust. This diagnostic tool is very useful, and may replace testing of serum samples in 
order to get insight into the status of lactating individual animals with respect to BTV infection. 
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1. Introduction and Objectives 
In August 2006 an outbreak of Bluetongue Virus (BTV) of the serotype 8 was ascertained in central 
Europe. Beside the detection of antibodies of BTV based on commercial competitive ELISA the 
antigen detection by RT-PCR is the most useful diagnostic technique. At this moment the published 
conventional or real-time RT-PCR systems were not optimal for high-throughput applications or 
BTV-8 detection. Thus, it was necessary to develop a sensitive real-time RT-PCR system for the 
transfer to the regional laboratories in the federal states of Germany. 
 
2. Material and methods 
Selection of primer and probes were performed using the Beacon Designer software version 3.1 
from Premier Biosoft and synthesized by MWG-Biotech. For the amplification and detection of the 
BTV-8 specific fragments the QuantiTect Probe RT-PCR kit (Qiagen) and the MX3005p real-time 
PCR cycler (Stratagene) were used. For viral RNA extraction from whole blood by hand or robotics 
the Viral RNA Mini kit (Qiagen) and Virus 96 RNA kit (Machery-Nagel) were used. 
 
3. Results  
Using the outer primers from the OIE protocol a PCR fragment of the NS1 segment of current BTV-
8 strain was amplified and the sequence was used for selection of specific primer and probes. 4 
primer and 2 probes were selected and tested for earliest Ct values combined with a maximum of 
ratio-to-noise. The optimal primer-probe combination was combined with a universal internal 
control system (Hoffmann et al., 2006) for the identification of inhibition factors. The new 
developed BTV-8 duplex real-time RT-PCR was validated on samples from an animal experiment 
and more than 2000 field samples. The assay detects BTV-8 genome one or two days post infection 
in whole blood samples from cattle and sheep. The diagnostic sensitivity of the assay based on 
serological positive BTV samples in an early stage of infection was more than 99.7%. The fit for 
purpose of the assay was confirmed by the BTV8 specific ring trial of the CRL in autumn 2006. All 
samples were correct detected; here the sensitivity and specificity were 100%.  
 
4. Discussion and Conclusions 
The aim of our work was the fast establishing of a high sensitive real-time RT-PCR system for the 
robust detection of the BTV-8 strain circulating in central Europe. The validation data based on 
samples from an animal experiment and from the field as well as the results of the European ring 
trial performed by the CRL confirmed the successful developing. The integration of an internal 
control system improves the diagnostic safety and robustness especially in context with high-
throughput applications. The transfer of the optimized protocol of the BTV-8 duplex real-time RT-
PCR to the regional laboratories was unproblematic. This statement was supported by the results of 
two national ring trials performed in November 2006 and January 2007. At the moment 22 regional 
laboratories perform the BTV-8 specific duplex assay successfully and thus PCR testing capacities 
of several thousand runs were established. 
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Foot-and-mouth disease (FMD) is a highly contagious disease of cloven-hoofed animals 
characterised by the formation of vesicles in the mouth and on the feet and tongue. FMD has been 
reported to cause abortions in sheep. Our recent study demonstrated that FMD virus can cause 
transplacental transmission in sheep at 45 and 75 days gestation, causing foetal death. In the 
present study, 16 pregnant sheep at 90 days gestation were infected with FMD virus type O UKG 
34/2001. Two were euthanased at 4, 7, 14, 21, 28, 35, and 42 days post inoculation (dpi). 
Quantitative Reverse Transcription polymerase chain reaction (qRT-PCR) was used to detect and 
characterise the distribution of viral RNA in the foetal tissues taken at post mortem.  21 foetuses 
underwent post mortem. No histopathological lesions were detected in the foetuses or placentae. 
No viral RNA was detected in foetal tissues collected at 4 dpi (n=3), 7 (n=2), 21(n=3), 28(n=3), 
35 (n=3), dpi. Viral RNA was detected in one of the 2 foetuses at 14 dpi, and one of the 3 foetuses 
at 42 dpi. Both foetuses were found to have died in utero. The presence of viral RNA in foetal 
tissues at 42 dpi demonstrates the potential for FMDV-induced abortion to cause further disease 
transmission. Further studies are planned to carry out virus isolation on the tissues taken from 
these RNA positive foetuses, analyse specific immune response in blood collected from all 21 
foetuses and characterise the pathogenesis in detail. 
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1.Introduction and Objectives 
African Swine Fever (ASF) and Peste des Petits Ruminants (PPR) are two highly contagious and 
fatal diseases of domestic pigs and small ruminants, respectively. For the control and eradication of 
these diseases, it is helpful to find out the origin of the viruses and their mode of propagation. One 
of the options is the molecular tracing of the isolates based on partial genome sequencing and 
phylogenetic analysis. 

 

2.Material and methods 
For PPR, samples were collected from outbreaks and detection of PPRV RNA was performed by RT-
PCR as described previously [1]. Specific PPR primers situated at the 3’ end of the N gene was used 
and gave amplification product of 351 bp. These products were directly used for sequencing or 
amplified with blunted-end Cloning kit (Roche). Concerning ASFv, viral DNA was extracted from pig 
spleens collected during the ASF outbreak in Madagascar from 1998 to 2003. Five target genes 
were then amplified (VP72, p54, J9L, p22 and p32) and the sequencing was performed after 
cloning in pCR2.1 (Invitrogen). 

 

3.Results 
The occurrence of PPR outbreaks in three districts of Tajikistan allowed us to genetically 
characterize the causal strain. Partial sequence of its N protein gene was compared with 43 other 
strains isolated since 1968 in Africa, the Middle-East and Asia. The study demonstrated the value of 
the partial sequence of the N gene for the comparison of isolates obtained over an extended period 
of time and from various geographical origins. ASFV molecular epidemiology was performed on five 
different genes. All of them allowed the segregation of the isolates in large regional groups, but 
none of them were able to discriminate at a local level. Two genes (p22 and p32) were however 
found to be the most variable. They were concatenated to increase distinction between local 
isolates. 

 

4.Discussion and Conclusions 
Genotypic classification based on the N-protein gene permit to distinct four PPR lineages: viruses of 
lineage I and II were distributed in west and central part of Africa, lineage II was located in 
eastern-Africa, south of Middle-East and both sides of the red sea, and lineage IV was located in 
the Arabian Peninsula, the Middle-East and India. Phylogenetic analysis of VP72 discriminated the 
isolates in 12 different groups like in previous studies [2, 3]. Analysis of p54 and J9L genes were 
not more informative while p22 and p32 were more variable. Their concatenation allowed for the 
first time to pull-off the isolates within the Malagasy group but without a clear temporal and 
geographical discrimination. 
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1.Introduction and Objectives 
Rapid diagnosis of infections is essential for the control of diseases. Not only the detection of the 
infection but also genotyping of the causative agent is often needed for efficient disease 
surveillance and control programmes. Filter papers have been shown to be suitable for the 
conservation of either DNA or RNA viruses for extended periods of time (up to 4 to 11 years) at 
moderate or tropical temperatures [1, 2]. Here, we show that conventional filter papers can be 
used for long-term storage of a DNA and a RNA virus and then direct detection by PCR without 
previous extraction of nucleic acids. In addition, these supports can be used for molecular typing. 

 

2.Material and methods 
Pigs and goats experimentally infected with African swine fever virus and peste des petits 
ruminants virus, respectively, were blood-sampled on EDTA-tubes and filter papers (FP). Control 
animals were also sampled. FP were dried and stored for various periods at room temperature or at 
32-37°C. Small pieces of FP (5 mm²) were directly used in the PCR tests. Conventional extraction 
methods for nucleic acids were used on the EDTA blood. Both systems were compared in terms of 
sensitivity. 

 

3.Results 
Infected blood was collected on FP, dried and stored at different temperatures (22, 32 and 37°C) 
for various period of time (up to 9 months). Two animal viruses, African swine fever, a large 
double-stranded DNA virus and Peste des Petits Ruminants, a negative single-stranded RNA virus 
were used to validate the method. FP with dried blood containing virus or control plasmid DNA, 
were added directly to the PCR tube for conventional PCR. Nucleic acid from both viruses could still 
be detected after 3 months at 32°C. Moreover, the DNA virus could be detected at least 9 months 
after conservation at 37°C. PCR products obtained from FP were sequenced and phylogenetic 
analysis carried out. The results were consistent with published sequences, demonstrating that this 
method can be used for virus genotyping. 

 

4.Discussion and Conclusions 
In tropical countries, the diagnosis of viral infections of humans or animals is often hampered by 
the necessity to maintain a cold chain for the sample preservation up to the laboratory. Here, we 
describe the use of filter papers for rapid sample collection, and the molecular detection and 
genotyping of viruses when stored over long periods at elevated temperatures. The new protocol 
proposed in this study is rapid, does not need previous extraction of nucleic acids, limits the risk of 
cross-contamination between samples and simplifies shipment to the laboratory without the need 
for cold chain. 
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1.Introduction and Objectives 
The capsid protein (VP60) of rabbit hemorrhagic disease virus (RHDV) has been expressed in 
baculovirus and shown to form virus-like particles (VLPs) (1). The aim of the present study was the 
production and characterization of chimeric RHDV VLPs displaying B- and T-cell epitopes from foot 
and mouth disease virus (FMDV). To this end, we have prepared several VP60 insertion mutants 
harbouring peptides containing the main FMDV B-cell antigenic site located at the G–H loop of VP1 
protein (2), and/or a major T-helper epitope which is located in the non-structural protein 3A (3).  
 
2.Material and methods 
Recombinant baculoviruses were produced using the BacPAK baculovirus expression system 
(Clontech). Purification of VLPs was performed as previously described (1). The antigenicity of the 
chimeric constructs was analysed by ELISA and Western blot using monoclonal antibodies (MAbs) 
directed against VP60 protein and the FMDV epitopes inserted. 
 
3.Results 
Three sets of chimeric VP60 proteins harbouring epitopes from FMDV were constructed. The first 
group of mutants had the FMDV B-cell epitope inserted at the C-terminal end of the VP60 protein. 
The second group harboured the FMDV T-cell epitope at the N-terminal end of VP60 protein and the 
B-cell epitope at the C-terminal end. The third group harboured the B-cell and T-cell epitopes at 
the C-terminal end of VP60 protein. Electrophoretic analysis of infected insect cell lysates showed 
the expression of grossly similar levels of the different VP60 constructs. In western blot, a MAb 
against RHDV capsid protein specifically detected VP60 protein, as well as the extension mutants. 
The chimeric constructs were also recognized by a MAb directed against the FMDV B-cell epitope. 
To determine if the different chimeric proteins were able to assemble into particulate material, 
infected insect cell cultures were subjected to CsCl-gradient centrifugation, and characterized by 
electron microscopy. The results obtained indicated that all the chimeric VP60 proteins prepared 
assembled into VLPs indistinguishable from wild-type VP60 capsids. 
 
4.Discussion and Conclusions 
We have prepared different sets of VP60 insertion mutants harbouring peptides containing the 
main FMDV B-cell antigenic site and a major T-helper epitope from FMDV. All the chimeric 
constructs were shown to self-assemble into VLPs, indicating that the RHDV capsid protein can 
accommodate simultaneous insertions of foreign epitopes at both terminal ends. The VP60 protein 
has been shown to be very efficient in inducing immune response (4). The immunogenic properties 
of VP60 protein together with the ability of RHDV VLPs to accommodate epitopes at either end of 
the molecule may lead to novel platforms for vaccine development and delivery. Work is in 
progress to assess the immunogenic potential of these chimeric VLPs. 
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1.Introduction  
DNA vaccination has become a promising alternative to conventional vaccines. In addition to 
advantages related to their production, the feasibility of manipulating the DNA constructs allows 
application of different strategies for optimisation of the immune responses induced. We are 
interested in using this approach for developing novel vaccines against Foot-and-Mouth Disease 
Virus (FMDV). FMD is one of the most devastating diseases for animal health, and development of 
novel, safer marker vaccines is essential to avoid the problems associated to the inactivated virus 
vaccines currently in use. Using DNA vaccination as a tool, we have previously demonstrated the 
adjuvant properties of a signal peptide from the human prion protein, when fused to B and T cell 
epitopes from FMDV in a DNA vaccine, both in mice and in pigs (1, 2). In this work we analyzed the 
immunological potential of new DNA constructs encoding different combinations of same viral 
epitopes fused to signal peptides from two porcine molecules.  
 
2.Materials & Methods 
pCMV plasmids were constructed encoding in tandem different combinations of the FMDV Cs8c1 
antigenic sites B (aa 133-156 of VP1), T3A (11-40 of the 3A) and TVP4 (20-34 of VP4), fused to 
the signal peptides from the porcine chemokine CCL20, or from CD163, a surface antigen of 
porcine monocytes. Expression in transfected cells was analyzed by immunodot, flow cytometry, 
immunofluorescence and immunochemistry. Specific FMDV-antibodies in serum from DNA-
immunized mice were detected by a plaque-reduction neutralization assay. The specific cellular 
response was analyzed by IntraCellular Cytokine Staining of s 
plenocytes after  in vitro stimulation with FMDV peptides. 
 
3.Results & Discussion  
Upon transfection with the plasmids encoding for B- and T- FMDV epitopes fused to different signal 
peptides, clear differences where observed both at the expression level and regarding the 
localization of the FMDV antigen.  Fusion to the CCL20 sp provided the strongest expression levels. 
As expected for constructions including the CCL20 sp, antigens were found to reach the cell 
membrane. One of these plasmids, pCMV-CCL20sp-BTT, was able to induce in vivo neutralization 
titers that may correspond with protection against viral infection (1). Interestingly, elimination of 
the sequence encoding for the VP4 peptide allowed efficient secretion to the milieu. However, these 
constructions failed in inducing antibodies in mice even though their high expression levels in vitro. 
No specific cellular responses could be detected.  
 
4.conclusions 
We have previously shown that DNA vaccines based on FMDV epitopes fused to a signal peptide 
can induce protective immune responses against FMDV (1, 2). Here we have further explored this 
successful strategy. Unfortunately, the high expression levels in vitro provided by the new plasmids 
based on spCCL20 did not correlate with immunogenicity in adult mice. Further work must be done 
to understand the immunological consequences of the FMDV peptide localization and to determine 
the protective capacity of these constructions in the natural hosts of FMDV.    
 
5.References 
(1) Borrego et al. Vaccine 2006, 24(18):3889-99.  
(2) Ganges et al. Proceedings of the 7th International Congress of the ESVV, Portugal, Sept 2006 



 105

INVESTIGATION OF THE ROLE OF THE AFRICAN SWINE FEVER VIRUS A238L 
PROTEIN IN MODULATING HOST GENE TRANSCRIPTION USING PORCINE 

MICROARRAYS 
 

R. Silk, F. Zhang, C. Abrams, L. Dixon 
 

Institute for Animal Health Pirbright Lab. Pirbright, Woking Surrey, UK 
 

Key words: ASFV, immune evasion, microarray 
 

1.Introduction and Objectives 
The African swine fever virus (ASFV) A238L protein acts to evade the host’s defences by 
suppressing transcriptional activation of macrophage immunomodulatory genes.  This is achieved 
by several mechanisms, including inhibiting activation of the host NF-κB transcription factor (Powell 
et al., 1996, Revilla et al., 1998), inhibiting calcineurin phosphatase activity (Miskin et al., 1998, 
2000) and inhibiting the activity of the p300 transcriptional co-activator (Granja et al., 2004, 
2006). In order to define the spectrum of host genes whose transcription is inhibited by expression 
of A238L we have used a porcine microarray to compare expression profiles in stimulated cells 
expressing A238l with that in control cells.  
 
2.Material and methods 
A recombinant baculovirus containing the ASFV A238L gene under the control of eucaryotic gene 
promoter was used to transfect a porcine macrophage cell line (IPAM). Expression of the A238L 
protein was assayed by Western blotting and by confocal microscopy using an anti-PK antibody 
which recognizes the PK epitope tag fused at the 3’ end of the gene. Control cells were treated with 
recombinant baculovirus not carrying the A238L gene. At 12 hours post-treatment, both test and 
control IPAM cells were stimulated with 100 nM PMA, 100 ug/ml LPS and 4 uM of Ionomycine. Total 
RNA harvested at 1 hr and 4 h post-treatment and mRNA was amplified and labelled with either 
Cy3 or Cy5 dyes before hybridisation to a porcine oligonucleotide array (Operon) containing 14,000 
targets. Three independent experiments were carried out. Data was collected and analysed using 
the BlueFuse and TIGR software.  Expression profiles between stimulated cells treated either with 
baculovirus expressing A238L or control baculovirus were compared indirectly via a pool of RNA 
collected from non-stimulated IPAM cells.  
 
3.Results 
A high percentage of IPAM cells expressed the A238L protein (~90%) following treatment with the 
baculovirus vector and expression was detected from 2 hours post-treatment. 1 and 4 hr data sets 
were analyzed separately using paired t-tests (p 0.05) to identify genes differentially regulated by 
A238L. A total of 449 unique genes were shown to be significantly altered by A238L at either or 
both 1 and 4 hrs post stimulation compared to control cells. 280 genes were differentially regulated 
at 1 hr alone, 155 of which were down regulated by A238L and 125 were up regulated. 12 genes 
were differentially regulated at both time points and 157 genes were differentially regulated at 4 
hrs alone, 73 of which were down regulated and 84 were up regulated. Several genes down 
regulated at 1 hr post stimulation were associated with in the Mitogen Activated Protein Kinase 
(MAPK) signalling pathway. These included the Dual Specific phosphatases 1 and 6 (DUSP 1 & 6), 
Growth Arrest and DNA-Damage-Inducible, Beta (GADD45beta) and the transcription factor c-jun. 
 
4.Discussion and Conclusions 
Global transcription profiling using the porcine oligonucleotide array has identified a significant 
number of genes that are regulated by A238L expression. Preliminary results have shown that 
A238L down regulates the expression of several genes associated with the JNK and p38 MAPK 
signalling pathway, raising the possibility that A238L may try and regulate this pathway to facilitate 
ASFV infection in host cells. 
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1.Introduction and Objectives  
Progresses in enhancing DNA vaccination efficiency against Pseudorabies virus (PRV) infection have 
been obtained in swine [1-4]. The model consists of a single intramuscular (IM) injection of 3 
plasmids encoding individually glycoproteins gB, gC and gD.  The objective of this work was to 
determine the tissue distribution of the 3 plasmids following DNA vaccination.  
 
2. Material and methods 
24 pigs received by a single i.m. injection in the neck 2×1013 copies of each plasmid in 2 ml 
endotoxin free PBS. Groups of 3 pigs were euthanized and bleeded 5, 12, 30 and 90 minutes, 24 
hours, 1, 2.5 and 4 weeks after plasmids injection. Injected and opposite muscles, draining and 
opposite prescapulary lymph nodes, liver, spleen, kidney, lung and ovaries were collected. Plasmids 
were quantified in each organ by real time qPCR after extraction of total DNA. 
 
3.Results  
The 3 plasmids were found in the injected muscles at least until day 28 following injection. All the 
tested organs, including ovaries, were found positives. For example, plasmids were detected until 
day 7 in ovaries and day 17 in the draining prescapulary lymphnodes. Differences between the 3 
plasmids were observed.  
 
4.Discussion and Conclusion  
This is the first study concerning the biodistribution of plasmids following i.m. in pigs. Plasmids 
were found until day 28 in the injected muscle and for a shorter period in the other organs tested, 
including ovaries. Differences in persistence were observed between the 3 plasmids. 
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1.Introduction and Objectives 
Swine Influenza (SI) is one of the most prevalent respiratory diseases in pigs. SI is also a zoonosis 
for which pigs can act as a reservoir and as intermediate host for genetic reassortment between 
human and avian viruses. Three antigenically distinct subtypes of SIV, H1N1, H1N2 and H3N2, are 
now circulating in the European swine population. Common vaccines against the flu are 
monospecific; that is, they are only effective against those viruses that are similar in antigenic 
composition. The recent emergence of the new H1N2 subtype in conjunction with the relative age 
of current porcine vaccines nonetheless makes it necessary to evaluate vaccine effectiveness. 
Current vaccines are composed of inactivated virus that stimulates a humoral response to surface 
antigens. Attenuated live vaccines can confer heterosubtypic protection, due to the induction of a 
cellular immune response to the conserved internal proteins of the virus. Due to the increased 
antigenic and genetic diversity of viruses within the swine reservoir, a number of aspects related to 
disease control need to be clarified. The objective of this work is to address those aspects including 
cross-protection, vaccine composition and efficacy and identification of virulence and transmission 
determinants. Another objective is the construction of an attenuated H1N2 strain, based on the 
truncation of the NS1 gene, as a candidate vaccine. 
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1.Introduction and Objectives 
ASFV causes a severe and often fatal haemorrhagic disease in domestic swine with massive 
economic consequences. ASFV infects macrophage cells and the interaction of the virus with these 
cells is believed to play a crucial role in pathogenesis (1,3) . ASFV gene transcription can be 
separated into early and late genes. Early gene transcription begins immediately after infection. A 
4 hour early time point has been chosen to investigate host gene expression in infected and non-
infected macrophages. UV inactivated virus has also been used to define the host genes 
diferentialy regulated on binding and entry of the virus compared with those activated at early 
times following infection. These results have highlighted a large number of genes and pathways of 
interest. One of the genes which has been investigated in more detail is galectin-3. The main 
objectives of this work was to identify host pathways that are activated or repressed by the virus. 
A second objective was to identify those pathways altered by virus binding and entry. 
 
2.Material and methods 
A porcine oligo array containing 14,000 genes was used to investigate porcine macrophage gene 
expression during ASFV infection by microarray. Host gene expression was measured 4 hours after 
infection with ASFV Malawi isolate, UV inactivated virus and in mock-infected cells. 
 
3.Results 
Preliminary analysis of the microarray results shows that approximately 400 host genes are 
differentially regulated between Malwai virus infection compared with a mock infection. Many of 
these are also differentially regulated during infection with UV inactivated virus, however, there are 
a number of gene which are altered during infection with UV inactivated virus and not during a 
normal infection.   
 
4.Discussion and Conclusions 
Using microarrays we have identified many genes which are differenetially expressed during ASFV 
infection and a number of pathways which regulated by virus infection which might either facilitate 
a productive infection or interfere with host defence responses. One gene, galectin-3, which was 
shown to be up-regulated during ASFV infection. This multifunctional protein (2) has recently been 
linked to immune cell regulation and may play a role in promoting viral pathogenicity by 
contributing to lymphocyte apoptosis a key feature of virulent ASFV infection.  
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1.Objectives 
The transcriptional response in the skin of pigs after intra-dermal vaccination with DOE formulated 
FMDV vaccine was studied using cDNA microarrays. 
 
2.Material and methods  
Binary ethyleneimine inactivated FMDV strain O Taiwan formulated in a double water-oil emulsion 
(DOE) was used to vaccinate pigs intradermally (ID) using the IDAL vaccinator (kindly supplied by 
Intervet). Using high pressure this vaccinator injects vaccine in the skin without the use of needles, 
causing minimal damage to the skin and subcutaneous tissue. Three groups of eight pigs were 
vaccinated ID in the left side of the neck with a dose of 1x 0.2 ml, a dose of 4x 0.2 ml, or with 1x 
0.2 ml PBS (control group). Three additional groups of eight pigs were vaccinated intramuscularly 
(IM) in the left side of the neck with a dose of 1 x 0.2 ml, a dose of 4 x 0.2 ml, or a dose of 1 x 2 
ml. One, three, and seven days post vaccination (dpv), one pig per group was sacrificed to collect 
skin tissue from the vaccination spot in the left side of the neck and untreated skin tissue from the 
right side of the neck. At 28 dpv the remaining pigs (n=5) in all groups were challenged 
intradermally in the bulbus of the heel with 10 000 TCID50 of O Taiwan FMDV challenge virus to 
monitor the efficacy of vaccination. Using a home-made cDNA microarray prepared from porcine 
spleen and jejunum tissue (complemented with relevant immune-related genes) mRNA expression 
levels in the vaccinated skin were compared to levels in untreated skin (isogenic) at 1, 3 and 7 dpv 
for ID, IM, and PBS vaccinated pigs. 
 
3.Result and Discussion 
Except for 3 pigs in the 1 x 0.2 ml IM group all pigs in other IM and ID groups were completely 
protected against this challenge, indicating that ID vaccination with a dose of 1 x 0.2 ml was more 
effective than a similar dose applied IM. From the isogenic microarray comparisons several genes 
could be identified for which mRNA expression was regulated specifically by the ID applied vaccine. 
QRT-PCR of five selected genes confirmed the expression data of the microarray experiments. 
Regulated genes were functionally clustered in MHC I and II antigen presentation genes, markers 
for antigen presenting cells, dsRNA mediated antiviral response genes, and genes involved in repair 
of damaged tissue. Histological examination of tissue sections prepared from skin samples showed 
that the dermis of ID vaccinated pigs contained significant more antigen presenting cells (CD1+) 
than that of ID-PBS vaccinated pigs. 
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1.Introduction and Objectives 
Domestic ducks can play pivotal roles in the transmission of H5 low pathogenic (LP) and highly 
pathogenic (HP) avian influenza viruses, and a few inactivated and recombinant commercial or 
experimental vaccines have been assessed in these species essentially for the prevention of H5N1 
HP. No data are reported with regards to the protection afforded by inactivated vaccines against H5 
LPAI infection in ducks. To date, there is no recombinant vaccine for ducks. The combination of 
inactivated and recombinant vaccines as a prime-boost vaccination has been shown efficient. We 
think that substituting inactivated vaccines by subunit vaccines might be more advantageous. In a 
precedent study, we attempted to develop a VLP H5N3 influenza vaccine composed of the three 
structural proteins H5, N3 derived from a recent French LPAI virus strain and M derived from an 
Italian LPAI virus strain (2,3). We generated a triple recombinant baculovirus (rB) and we 
demonstrated that the three proteins were successfully expressed in rB-infected cells and displayed 
the expected biological activity. Although we showed that HA, NA and M were co-released in 
supernatant of rB-infected cells, results did not display the formation of VLPs. However, we 
assessed the protection afforded by lysates of rB-infected cells in ducks following a homologous 
LPAI virus challenge and showed a significant decrease of cloacal shedding and a delayed peak of 
tracheal shedding. To improve the expression of VLPs, we changed the molecular construction to 
avoid eventual competition between HA and NA genes. Since the M2 protein was shown to play an 
important role in influenza virus assembly we generated a quadruple recombinant baculovirus by 
adding the M2 matrix gene.  
 
2.Material and methods 
The expression system “Bac to Bac baculovirus expression system” (Invitrogen) was used to 
produce a quadruple recombinant baculovirus. The H5 gene was cloned downstream of the 
polyhedrin (PH) promoter and the M gene was cloned downstream of the AcMNPV P10 promoter 
within “pfastBac Dual vector”. This resulted in pMHA plasmid (2). In parallel, we constructed two 
single recombinant plasmids: pNA with NA gene cloned downstream of the p10 promoter and pM2 
with M2 gene cloned downstream of the PH promoter within pfastBac Dual and pfastBac1 vectors, 
respectively. Then, using a subcloning strategy, the “p10 promoter - N3 gene - HSV tk termination 
sequence” and the “PH promoter - M2 gene - SV40 termination sequence” were inserted into pMH5 
to generate pMH5N3M2. Achievement of pMH5N3M2 plasmid was checked by nucleotide 
sequencing. Quadruple recombinant bacmids were produced according to manufacturer’s 
instructions. The obtained construct was transfected into Sf9 insect cells to generate a quadruple 
recombinant baculovirus (bMH5N3M2). To protein expression, Sf9 cells were infected for 72 hours 
with bMH5N3M2.  
 
3.Results 
First, we had checked integrity of inserted cassettes and the absence of any mutation by nucleotide 
sequencing. At this date we succeeded to construct a quadruple recombinant plasmid pMH5N3M2 
compound of four structural H5, N3, M and M2 proteins and demonstrated the expression of H5 
and M1.  
 
4.Discussion and Conclusions 
We attempt to develop a VLP H5N3 influenza vaccine composed of four proteins derived from a 
French LPAI virus strain. To determine whether avian influenza VLPs will be formed by self-
assembly from four structural proteins HA, NA, M1, and M2, Sf9 cells will be infected with 
quadruple recombinant baculoviruses. Then, M2 and NA proteins expression will be checked by 
western blot and by neuraminidase inhibition assay. Electron microscopy will be implemented to 
look for VLPs after sucrose density gradient concentration and purification.  
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1. Introduction and Objectives 
Bluetongue virus (BTV) causes an infectious, non-contagious, Office International Epizooties (OIE) 
listed disease of wild  and domestic ruminants, especially sheep. It is transmitted by Culicoides 
biting midges. Bluetongue vaccines play an important role in the control of the disease; however, 
there are concers over the use of current polyvalent attenuated vaccines. The protective efficacy of 
poxvirus-vectored vaccines is well known for other diseases. The objective of this work is the 
generation of recombinant modified vaccinia Ankara (MVA) vectors expressing BTV-4 outer capsid 
proteins.  
 
2. Material and Methods 
VP2 and VP5 genes of BTV-4/Menorca were synthesized, cloned and sequenced downstream of the 
p7.5 vaccinia promoter into the vaccinia transfer plasmid pSC11, that allows the screening using 
LacZ marker gene. Recombinant MVA viruses were generated by homologous recombination at the 
thymidine kinase locus.  
 
3. Results 
Recombinant MVA viruses expressing VP2 or VP5 proteins from BTV-4 were generated and plaque 
purified. VP2 and VP5 protein expression was confirmed by immunoblot or detection of mRNA by 
RT-PCR.  
 
4. Discussion and Conclusions 
Full-length cDNA copies of genome segment 2 and –6 (which encodes VP2 and VP5, respectively) 
from the strain Menorca of BTV-4 were synthesized, cloned and sequenced. Recombinant MVA 
viruses expressing VP2 and VP5 proteins from BTV-4 were generated. The immune response after 
vaccination with rMVA expressing VP2 or VP5 will be evaluated in small animal models based on 
the generation of neutralizing antibodies.  
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1.Introduction and Objectives 
Classical Swine Fever Virus (CSFV) is a member of the Flaviviridae family which causes severe 
leucopenia related as an apoptotic phenomenon [1]. This leucopenia is observed whatever the 
virulence of the strain but the mechanisms implicated are still unknown [2]. 
This is the first step of a molecular study based on a microarray technology intending to 
understand this immunopathogenic mechanisms and particulary those involved in the apoptosis 
induction. Indeed, we had to describe the leucopenic phenomenon kinetics that occurs during an 
infection with a Highly Virulent (HV) and a Moderately Virulent (MV) strain to have physiological 
basis dataset to relate to the molecular modulations that we would further assessed. 
 
2.Material and methods 
Eight SPF pigs, 7-week-old aged, were oronasally infected with 106 TCID50 CSFV Eystrup HV strain 
in a first experiment and CSFV Paderborn MV strain in a second. Blood samples were collected 
before infection and 24, 48 and 72h post-inoculation (pi). Blood cells counts were determined with 
a MS9 Coulter Counter MS9 (Beckman Coulter) and virus infection was assessed in real time RT-
PCR (QUIAGEN RNeasy and LSI TaqVet CSF kits). Then, PMBCs were purified, followed by a red 
cells lysis in Versalyse (Beckman Coulter) for a flow cytometry analysis, performed using a triple-
labelling with FITC-mAbs anti-porcine CD3 (PPT3 clone; SBA), CD21 (BB6-11C9.6 clone; SBA) or 
SWC3 (74-22-15 clone; SBA) / Biotin-Annexin V (Beckman coulter) stained by RPE-Streptavidin 
(SBA) / 7-AminoActinomycin D (SBA). Datas were acquired on a FACSort flow cytometer using the 
CellQuest Software (Beckton Dickinson) and analysed using WinList 5.0 (Verity Software House). 
The remaining PBMCs were frozen in Trizol for an awaiting transcriptomic analysis using porcine 
microarrays in a follow-up study. 
 
3.Results 
The Eystrup strain infection, detected in blood from 24 or 48h pi, shows a progressive decrease of 
lymphocytes and granulocytes counts from the first 24h pi. A 16% raise of dying PBMCs (in early 
and late apoptosis or necrosis stages) appears at 48h pi and then it declines at 72h pi. The same 
results are obtained on [CD3+] cells and [SWC3+] cells (16% and 17% respectively). With 
[CD21+] cells, identified as B cells subset, the dying cells level increase starts at 24h pi and 
reaches 53% at 72h pi. 
The second experiment with the Paderborn strain is currently running. 

 
4.Discussion and Conclusion 
This results show that the interresting timing to study the immunopathogenic mecanisms by 
microarrays should be before 48h pi with a HV CSVF strain and we will know if it is delayed with a 
MV strain soon. 
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1.Introduction and Objectives 
Bovine immunodeficiency virus induces immune dysfunction in experimentally infected animals. 
Similar to HIV and FIV, the pathogenesis of BIV can be associated with dys regulation of the 
cytokine network. This study evaluated the effect of BIV infection on interferon (IFN) activity in 
plasma samples, in supernatants from PBMC and level of IFN γ-mRNA in PBMC of five BIV- infected 
sheep and two controls.  
 
2.Material and methods 
Five sheep were inoculated with FBL/BIV cells and two inoculated with non infected FBL cells 
served as controls. Collection of plasma samples and isolation of PBMC by the density gradient 
technique were carried out at monthly intervals up to 44 weeks after infection. IFN concentration in 
blood plasma and supernatants was determined by measuring the degree of IFN-induced inhibition 
of the cytopathic effect caused by VSV in bovine fetus fibroblast. Total cellular RNA was extracted 
from PBMC and reverse transcribed. After that PCR was carried out with primers specific for ovine 
IFN γ and results were analyzed by Gel-Doc system. 
 
3.Results 
BIV infection caused significant temporal increase IFN activity in both plasma samples and PBMC 
supernatants. In supernatants IFN activity peaked at 6 to 12 weeks after infection (a.i.) and did 
not appear to alter significantly up to the end of experiment. In plasma samples the maximum 
activity of IFN was noted between 8 and 16 weeks a.i., however IFN levels were substantially 
decreased with respect to those observed in the supernatants. While this biological method 
measured whole IFN-activity (IFN α,β,γ), the molecular approach allows for monitoring particularly 
IFN γ. Our results indicated some correlation with the results obtained for plasma and supernatants 
samples. Namely the peak of IFN γ level was also observed at 12 week a.i. Interestingly and 
contrary to plasma and supernatants results, beginning from 32 weeks to 40 weeks a.i. the level of 
IFN γ mRNA increased and stayed at high level during this period. 
 
4.Discussion and Conclusions 
A cytokine response dominated by gamma interferon has been shown to be important in the 
clearance intracellular pathogens including viruses. The early cytokine response in BIV infected 
sheep was similar to those found in HIV and FIV studies (1, 3). It is worth to notice that elevated 
levels of IFN in both plasma samples, supernatants and IFN γ mRNA in PBMC coincide with the 
increased number of T-lymphocytes (2). This confirms the role of IFN secreted by activated T-cells 
response to BIV infection. Moreover the kinetic of IFN response correlated with the increased level 
of BIV antibodies particularly at 12 weeks after infection. However because of the elevated level of 
IFN γ from 32 up to 44 weeks after infection it can be also suggested that INF induction might be 
influenced not only by the BIV infection but also by disease progression. Understanding of the 
cytokine expression in BIV infected animals can be critical to explore the issue of low cattle 
responsiveness to vaccines. 
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1.Introduction and Objectives 
In mammals, chemokines are among the adjuvants more widely used for DNA vaccination against 
viruses. In a previous work, we had demonstrated that a plasmid coding for the CXC rainbow trout 
chemokine interleukin 8 (IL-8, pIL8+) when co-administered with a DNA vaccine against viral 
hemorrhagic septicemia virus (VHSV) (pMCV1.4-G) was able to modulate the expression of pro-
inflammatory cytokines induced (1). In the current study, we have also studied the effect of pIL8+ 
co-administration on the expression of other chemokines, focusing on inducible CC chemokines. 
This study not only continues the evaluation of effectiveness of pIL8+ as an adjuvant, but will also 
help establish the relations among the different chemokine groups. 
 
2.Material and methods 
Five groups of rainbow trout (Oncorhynchus mykiss) were intramuscularly injected with one of the 
following treatments: (Group 1) 100 μl of phosphate buffered saline (PBS) (Group 2) 100 μl of PBS 
containing 0.5 μg pMCV1.4-G plasmid DNA per fish, (Group 3) 100 μl of PBS containing 0.5 μg 
pMCV1.4-G and 0.5 μg pIL8- (negative control) per fish, (Group 4) 100 μl of PBS containing 0.5 μg 
pMCV1.4-G and 0.5 μg pIL8+ per fish or (Group 5) 100 μl of PBS with 0.5 μg pIL8+ per fish. At 
days 3 and 7 post-injection, five trout from each group were killed and cDNA obtained from spleen, 
head kidney and muscle as described before (1). The levels of expression of different CC inducible 
chemokines (CK5A, CK5B, CK6, CK7A and CK7B) were evaluated through semi-quatitative RT-PCR 
as described before (1) using primers previously described by Laing and Secombes (2). 
In order to confirm the effects of rainbow trout IL-8 on the expression of inducible CC chemokines, 
trout head kidney leucocytes were incubated with 400 �l of supernatants from EPC cells 
transformed with either pIL8- or pIL8+. After 6h of incubation at 20ºC, the levels of expression of 
the different chemokines was evaluated as decribed above.  
 
3.Results 
All chemokines were induced in the head kidney of fish injected with the DNA vaccine, and the co-
administration of pIL8+ together with the vaccine modulated the expression of all CC chemokines 
studied. 
Using supernatants from EPC cells transfected with pIL8+, we demostrated that IL-8 induces the 
expression of CK5A, CK6, CK7A and CK7B in head kidney cells. Only a slight induction was seen 
however on the expression of CK5B.  
 
4.Discussion and Conclusions 
We have determined for the first time in fish that when IL-8 is used as a molecular adjuvant, the 
expression of CC chemokines is modulated, probably through a direct effect in the case of CK5A, 
CK6 and CK7, and through an indirect pathway in the case of CK5B. 
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1.Introduction and Objectives 
African swine fever virus (ASFV) is a large, icosahedral, double-stranded DNA virus which replicates 
in the cytoplasm of infected cells, mainly macrophages, and has been classified as the only member 
of a new virus family, the Asfarviridae(1). By using a house-made cDNA microarray containing 

2,880 genes, we have investigated changes in macrophage gene transcription that occur during in 
vitro infection with a virulent isolate of ASFV (Malawi LIL20/1). This identified about 120 temporally 
altered genes at an early or/and a late time point post-infection (2). In the present study we used 
the same array to compare Malawi LIL20/1 isolate with a low-virulence isolate, OUR T88/3 at 4 hr 
and 16 hr post infection of porcine alveolar macrophages, in an attempt to narrow down the 
candidate host genes and pathways involved in ASFV pathogenicity. 
 
2.Material and methods 
The porcine immune array (A-MEXP-494) was used in this study. Total RNA was extracted from 
mock-infected and infected cells and linearly amplified before labelled with Cy3 and Cy5. Samples 
for hybridisation were allocated according to a double triangular design with dye-swap. Briefly, 
samples from Malawi LIL20/1 or OUR T88/3 infected cells at 4 hr and 16 hr post infection were 
compared with those from mock-infected cells; in addition, at both time points, Malawi LIL20/1 and 
OUR T88/3 samples were compared directly. Hybridisation signals were extracted from the scan 
images by using BlueFuse software, and the raw data were normalised and further analysed in TM4 
package (3).  
 
3.Results 
The data from these experiments showed that macrophages infected with the low virulence isolate 
shared a similar transcription profile to those infected with the high virulence isolate at 4 hr post-
infection. In contrast with the return to base transcription level of most of these genes at 16 hours 
post-infection in macrophages infected with the high virulence isolate, transcription levels of many 
of these genes remained elevated at 16 hours post-infection with the low virulence isolate. Of 
obvious potential importance is the sustained increased transcription of proinflammatory cytokine 
genes. Other interesting genes with different expression profiles between these two isolates include 
immune proteasome genes, MHC-1, CD14, SP1, HnRNP A3, etc.  
 
4.Discussion and Conclusions 
We have identified some genes showing different expression profiles in response to Malawi LIL20/1 
and OUR T88/3 infection. Further investigation on those genes will help to understand the 
pathogenicity and immune evasion strategies of ASFV. 
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1. Introduction and Objectives 
African swine fever virus (ASFV) is a large DNA virus, which replicates in the cytoplasm of infected 
cells.  It contains a linear double-stranded DNA genome varying between 170 and 193 kbp.  In its 
natural hosts, warthogs, bushpigs and soft ticks of the Ornithodorous spp., ASFV causes a 
persistent but asymptomatic infection. In domestic swine it causes an acute haemorrhagic 
infection.  ASF causes major economic losses and is endemic in many African countries as well as 
in Sardinia (1).  Currently no vaccine or treatment is available and control of an outbreak relies on 
quarantine and slaughter.  A previous attempt in Portugal using a serially passaged strain of ASFV 
as a vaccine led to several problems, of 550,000 vaccinated animals 128,684 developed 
postvaccinal reactions. These included pneumonia, skin ulcers, abortions, locomotor disturbances, 
disturbances in lactation and death (2). The objective of this project was to use genomics and 
previous work to design a recombinant virus capable of use as a vaccine against West African 
strains of ASFV. 
 
2. Material and methods 
The entire genomes of the virulent ASFV strain Benin 97/1 and the non-virulent OURT 88/3 were 
sequenced by Qiagen (Germany).  Several constructs based on a pcDNA3 back bone were 
constructed,  then used in transient dominant recombination to produce recombinant Benin 97/1 
virus. 
 
3. Results 
Sequencing of the low and high virulence isolates of ASFV in conjunction with the already available 
tissue culture adapted strain has led to insights into regions of the genome important in virus 
pathogenicity.  This information along with previous work has enabled us to highlight regions of 
interest for deletion in the production of a vaccine strain. Vectors suitable for deleting said regions, 
using transient dominant recombination, have been produced. One recombinant virus has been 
produced and is currently being studied. 
 
4.Discussion and Conclusions 
Previously vaccines have been produced by serially passaging field isolates to produce attenuated 
viruses.  This type of vaccine has several problems as the nature of the attenuation is not fully 
known and the potential for revertents hard to calculate.  It is therefore essential use intelligent 
design to ensure that vaccines produced are safe and efficacious. This project is striving to produce 
such a vaccine against ASFV. 
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1.Introduction and objectives 
Peste des Petits Ruminants (PPR) is a contagious viral disease of goats, sheep and wildlife in sub-
Saharan African countries, Middle East and South-West of Asia. It is caused by a single strand 
negative RNA virus, belonging to the Paramyxoviridae family and Morbillivirus genus. Current 
vaccines consist of viral strains attenuated by several passages on cell cultures. These vaccines 
protect animals against PPR but do not permit the distinction between vaccinated and infected 
animals. Development of reverse genetic to manipulate negative strand RNA genome allows 
generating an infectious marked clone of PPR vaccine strain. 

 

2.Materials and methods 
A rescue system with a minigenome containing the eGFP reporter gene was first generated. This 
gene was placed between the leader and trailer of PPRV in antisens position between the T7 
polymerase promoter and terminator. This minigenome was co-transfected on 293-T7 cells (293 
cells which expressed the T7 RNA polymerase) with 3 plasmids containing the N, P and L gene of 
PPRV to reconstitute the viral ribonucleoprotein. Four clones covering the full-length genome of 
PPRV were assembled in antisens orientation between T7 promoter and terminator into a modified 
pBluescript. This full length genome was co-transfected as previously described for the 
minigenome. Cells were harvested three days later, co-cultured on Vero cells and passaged until 
CPE developed. 

 

3.Results 
The rescue system using the eGFP minigenome and 293-T7 cells generated fluorescent cells 3 days 
after transfection. These results were confirmed by detection of eGFP mRNA in transfected cells. 
The full length genome of PPRV vaccine strain was assembled and the sequence checked (this 
sequence was deposited in GenBank n°X74443). Generation of the first infectious clone of PPRV by 
reverse genetic is ongoing. 

 

4.Discussion and Conclusions 
The objective was to develop the reverse genetic for PPRV and to generate a first clone of PPRV. 
The rescue system based on the use of a minigenome expressing the eGFP was validated. Attempts 
to generate an infectious clone of PPRV from the full-length genome are ongoing. The final 
objective is to insert a mark in this genome and to develop appropriate companion diagnosis tests. 
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1.Introduction and Objectives 
RNA interference (RNAi) is a natural process whereby introduction of double-stranded RNA into 
cells results in post-transcriptional gene silencing. Specific inhibition of virus genes by RNAi can be 
triggered by small interfering RNA (siRNA) as was obtained previously [1, 2, 3, 4]. In this study, 
we report on the identification of three conserved loci in nucleoprotein gene of PPRV, RPV and MV 
that can be targeted for efficient in vitro RNA interference. A recombinant human type 5 
adenovirus (Ad-5) encoding one of the functional sequences to N gene of PPRV was constructed to 
be tested in vivo.  

 

2.Material and methods 
Conserved regions were identified on N gene of all morbilliviruses and siRNAs covering these loci 
were synthesized. Vero cells were transfected with siRNAs using usual methodology and 24 hours 
after, the cells were infected with PPRV, RPV or MV. Four days later, the siRNA silencing effect was 
evaluated by virus titration, flow cytometry and real time PCR. The adenovirus vector containing a 
functional shRNA sequence (NPPRV1) was constructed using a commercial system (InvitrogenTM) 
and it was transduced in Vero cell cultures. A kinetic analysis of PPRV multiplication in these cell 
cultures was carried out through virus titration of cell suspension collected after different hours post-
infection.  

 

3.Results 
One siRNA targeting the conserved locus 1 (position 480-498) of PPRV, RPV and MV inhibited the 
virus multiplication by over 90% as assessed by flow cytometry. The production of PPRV N 
transcripts and PPRV progeny was efficiently shut down 100- and 10,000-fold, respectively. 
Additionally, we demonstrated that two other loci of N gene between PPRV and RPV (loci 6 and 7, 
positions 741-759 and 899-917) clearly inhibited the virus replication as assessed by a decrease of 
viral protein over 85% and a reduction of 100- to 1.000-fold in PPRV and RPV titers, respectively. 
The active loci were mapped by testing sequential siRNA overlapping by one nucleotide. Results 
demonstrated that activity was lost after 1 or 2 base shift within the locus in both 5’- and 3’-
directions. Results of the silencing capacity of the adenovirus vector (Ad-shRNAN1) in infected cell 
culture demonstrated that it clearly inhibited the PPRV replication characterized by a decrease in 
virus titres higher than 2 logs. 

 

4.Discussion and Conclusions 
We were able to identify one locus in the N gene of PPRV, RPV and MV and two other loci in the 
same gene of PPRV and RPV which showed very strong in vitro antiviral effect when inhibited by 
siRNA. All these siRNAs may be used alone or in association for targeting multiple viral regions to 
prevent the emergence of escape mutants. Currently, we are studying delivery methods of siRNAs 
to be applied in vivo and the adenovirus vector produced in this study is one of the options. 
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1.Introduction and objectives 
Bluetongue is an infectious, arthropod-borne viral disease of sheep, domestic and wild ruminants 
caused by Bluetongue Virus (BTV) and transmitted by Culicoides. Since 1998, outbreaks of BT 
involving 6 distinct serotypes have occurred in Europe. The only BTV vaccines currently available 
are serotype-specific. Our objective was to generate protective immune responses against 
conserved antigens of BTV using recombinant capripoxviruses.  

 

2.Material and methods 
Recombinant capripoxviruses expressing NS1, NS3, VP7 and VP2 genes of the Corsican strain BTV-
2 (Cpox-BTV) were produced as previously described [1]. Two groups of 4 Saanen goats and 21 
Pré-Alpes sheep were individually inoculated subcutaneously (SC) with either a suspension of 2.106 
TCID50 of an irrelevant recombinant capripoxvirus vaccine (control group) or with 2.106 TCID50 of 
each BTV-Cpox recombinant vaccine (BT-Cpox group). Three weeks after inoculation, all animals 
were challenged SC with either 104 TCID50 of the BTV-2 attenuated vaccine strain for goats or 
virulent BTV-2 strain for sheep. Sheep were observed daily after challenge and whole blood and 
serum were collected weekly. 

 

3.Results 
In goats and sheep, seroconversions to NS3, VP2 and VP7 were observed at the time of BTV 
challenge. A boosting effect after BTV challenge was observed in all animals pre-immunized with 
the Cpox-BTV vaccine. Seroconversion to capripoxvirus was observed in all animals. A BTV specific 
proliferation and blastogenesis were observed 1 week post-challenge in 3/4 goats in the Cpox-BTV 
group. The protective effect against a BTV virulent challenge, induced by BTV-Cpox, was assessed 
in sheep. One sheep out of 11 died in the BTV-Cpox group whereas 3 animals out of 10 died in the 
control group. Most of sheep showed clinical signs, however, a significant difference in clinical 
scores was observed between animals of the Cpox-BTV group and those in the control group. BTV 
genome was detected in the blood of all control sheep after challenge but in 10/11 sheep 
immunised with BTV-Cpox. In contrast, BTV genome was not detected in BTV-Cpox immunized 
goats but in all goats of the control group. 

 

4.Discussion and Conclusions 
Both humoral and cellular immune responses were stimulated by BTV-Cpox. These results 
demonstrated the capacity of Bluetongue recombinants capripoxviruses, used as vaccines, to elicit 
an immune response in sheep and goats against both the capripoxvirus itself and the expressed 
BTV proteins. However, only a partial protection could be obtained in sheep since several animals 
developed clinical signs. This may result from various reasons like insufficient levels of protein 
expression, inappropriate route of inoculation and inadequate immune responses.  
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1.Introduction and Objectives 
African Swine Fever (ASF) is a highly contagious, viral disease of pigs caused by an Asfivirus. It can 
cause up to 100% of mortality in domestic pigs and European wild boars, although varying degrees 
of virulence have been shown. In contrast, the infection is unapparent in African wild suids 
(warthogs, bush pigs, giant forest hogs). There is no treatment or vaccine to control this severe 
disease. To address this issue, we are currently working on the development of an attenuated 
vaccine and new generation of biological antivirals. For the generation of attenuated ASFV vaccine 
strains, we envisage to delete the 10 Kb region located 23638-33336 in the genome, which 
includes nine genes that are thought to determine the virulence of ASFV. Of these 9 genes, 4 
(A104R, A118R, A151R and A240L) have unknown function in the virus replication cycle. To 
establish the importance of these genes, we have used the RNA interference approach. RNA 
interference is a natural biological process initially described in plants [1]. It is a natural cell 
mechanism by which small interfering RNAs (siRNAs) of about 20 nucleotides operate to down 
regulate the expression of a gene by targeting and cleaving its mRNA (post-transcriptional gene 
silencing). 

 

2.Material and methods 
The 4 ASFV genes of interest were cloned from a Spanish strain isolated in 1971 (Ba71v) and 
sequenced. The sequences were checked and compared with the reference sequence available in 
GenBank (accession number ASU18466) before to be sent to Ambion for siRNA design. Seventeen 
17 siRNAs were received from Ambion of which, 3 were directed against each of the 4 genes of 
interest and 5 were directed against B646L encoding the essential viral capsid protein (control of 
siRNA efficacy). Vero cells were transfected with each of these siRNA and 24 hours later they were 
infected with the Ba71v virus. Cytopathic effect (CPE), virus titres and virus mRNA production were 
then checked at different times post-infection. 

 

3.Results 
Two of the siRNA targeting the A151R gene were shown to neutralise consistently the CPE of Ba71v 
virus on Vero cells. In addition, the virus titre was reduced with these two siRNA. As expected, one 
siRNA against p72 was also able to inhibit the CPE, but surprisingly, the effect was less strong than 
with the two other siRNA targeting A151R. In contrast, all other siRNA did not have any effect. 

 

4.Discussion and Conclusions 
The results show that A151R which is still of unknown function in the virus cycle, is however an 
essential gene for its replication. The other genes investigated are non essential. For the approach 
of virus attenuation by deletion of the 10 Kb region located 23638-33336, it will be necessary to 
complement first the genome with an extra-copy of this A151R gene. Considering the marked 
effect of siRNA against A151R against the virus replication, it is also foreseen to explore the 
feasibility of using these molecules as an alternative tool to control the infection in pigs as 
previously reported for foot and mouth disease virus [2]. 
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1.Introduction and Objectives 
Rabies viruses usually enter the periphery of a new host directly into muscle tissue by a bite from 
an infectious animal. Virus then invades unmyelinated nerve terminals before migrating to neuronal 
cell bodies.  When replication in the cell body of a neuron is complete, infection continues via 
retrograde axonal transport and synaptic spread to the central nervous system (CNS).  Once 
viruses reach the brain they later disseminate to other organs.  Experiments were set up to mimic 
the initial events of infection of muscle and subsequent transport of viruses to and through axons. 

 
2.Material and methods 
Dissociated dorsal route ganglion (DRG) cells from rats of gestation E14 and E15 were grown for 
two days to establish a neuronal network.  Rat hind muscle tissue (explant) of gestation E20 was 
infected with virus (either rabies virus (RABV), European Bat Lyssavirus type 1 (EBLV-1) or 
European Bat Lyssavirus type 2 (EBLV-2)), together with negative controls and placed within the 
dishes containing axon growth to form co-cultures. 

At four days post infection, the cultures were fixed before incubating with anti-RABV FITC 
conjugate and DAPI.  Cultures were then visualised under U.V light. 

 
3.Results 
Fluorescence was detected within the axons directly connected to the infected muscle explants.  
RABV, EBLV-1 and EBLV-2 were all detected in the axons. 

 
4.Discussion and Conclusions 
RABV, EBLV-1 and EBLV-2 all travel from infected muscle by first invading nerve terminals before 
progressing onwards to axonal cell bodies leading to invasion of the CNS. 
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1. Introduction and Objectives  
Rabies encephalitis is caused by neurotropic RNA viruses in the family Rhabdoviridae, genus 
Lyssavirus, which includes the European Bat Lyssavirus variants type 1 and 2 (EBLV-1, -2). 
Transmission occurs mainly via animal bite, and once the virus is deposited in peripheral 
wounds, centripetal spread occurs towards the CNS. The clinical presentation of rabies virus 
can vary both within and across species, presenting as either the “furious” or “paralytic” forms, 
both of which are invariably fatal.  The objective of this on-going study is to assess any clinical 
or distributional differences between the different lyssavirus genotypes. 
 
2. Materials and Methods 
The localisation of three different lyssavirus genotypes, [genotype 1 (RABV & wtRABV), 
genotype 5 (EBLV-1) and genotype 6 (EBLV-2)], throughout the brain of the Swiss OF-1 mouse 
was examined over a time course following peripheral inoculation. Clinical signs and weight loss 
were also monitored.  
 
3. Results 
The onset and appearance of clinical signs varied across the different genotypes, 
RABV<wtRABV<EBLV-1<EBLV-2, (generally days 5.5, 9.5, 9.9 and 19 respectively), as did 
average weight loss RABV<wtRABV<EBLV-2<EBLV-1, (11.8%, 12.8%, 16.6% and 17.6% 
respectively). Differences in the distribution of the various genotypes throughout the mouse 
brain were also observed. There are clear differences between the distribution of the fixed 
strain (RABV) and the wildtype strains of lyssavirus, especially noticeable within the cortex and 
thalamus. There is also intense staining of the cerebellum for both RABV and EBLV-1, but there 
is substantially less staining in this region for both wtRABV and EBLV-2.  
 
4. Discussion and Conclusions 
There are clear differences in the appearance and onset of clinical signs (including weight loss) 
between the different lyssavirus genotypes. The histopathological studies also suggest that 
there are differences between the distribution patterns of RABV and EBLVs in the mouse brain 
over time. These variations in distribution between the genotypes may be linked to the 
observed differences in clinical signs.  
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1.Introduction and Objectives 
African swine fever virus (ASFV) is a large, icosahedral, double-stranded DNA virus which replicates 
in the cytoplasm of infected cells, mainly macrophages, and has been classified as the only member 
of a new virus family, the Asfarviridae(1). By using a house-made cDNA microarray containing 

2,880 genes, we have investigated changes in macrophage gene transcription that occur during in 
vitro infection with a virulent isolate of ASFV (Malawi LIL20/1). This identified about 120 temporally 
altered genes at an early or/and a late time point post-infection (2). In the present study we used 
the same array to compare Malawi LIL20/1 isolate with a low-virulence isolate, OUR T88/3 at 4 hr 
and 16 hr post infection of porcine alveolar macrophages, in an attempt to narrow down the 
candidate host genes and pathways involved in ASFV pathogenicity. 
 
2.Material and methods 
The porcine immune array (A-MEXP-494) was used in this study. Total RNA was extracted from 
mock-infected and infected cells and linearly amplified before labelled with Cy3 and Cy5. Samples 
for hybridisation were allocated according to a double triangular design with dye-swap. Briefly, 
samples from Malawi LIL20/1 or OUR T88/3 infected cells at 4 hr and 16 hr post infection were 
compared with those from mock-infected cells; in addition, at both time points, Malawi LIL20/1 and 
OUR T88/3 samples were compared directly. Hybridisation signals were extracted from the scan 
images by using BlueFuse software, and the raw data were normalised and further analysed in TM4 
package (3).  
 
3.Results 
The data from these experiments showed that macrophages infected with the low virulence isolate 
shared a similar transcription profile to those infected with the high virulence isolate at 4 hr post-
infection. In contrast with the return to base transcription level of most of these genes at 16 hours 
post-infection in macrophages infected with the high virulence isolate, transcription levels of many 
of these genes remained elevated at 16 hours post-infection with the low virulence isolate. Of 
obvious potential importance is the sustained increased transcription of proinflammatory cytokine 
genes. Other interesting genes with different expression profiles between these two isolates include 
immune proteasome genes, MHC-1, CD14, SP1, HnRNP A3, etc.  
 
4.Discussion and Conclusions 
We have identified some genes showing different expression profiles in response to Malawi LIL20/1 
and OUR T88/3 infection. Further investigation on those genes will help to understand the 
pathogenicity and immune evasion strategies of ASFV. 
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1.Introduction and Objectives 
Rodents are important reservoirs for a large number of zoonotic pathogens. Rodents can be 
reservoirs of pathogens and can transmit them directly to humans (e.g. hantaviruses). 
Alternatively, rodents represent reservoirs for pathogens that are transmitted to humans by 
arthropods such as ticks (e.g. Tick-borne encephalitis virus and Borrelia species). 
The knowledge on the geographical distribution of rodent-borne pathogens, their evolution and 
potential changes in their distribution as well as reasons for outbreaks of human infections in 
Germany is limited. Therefore a network ”Rodent-borne pathogens” was initiated which allows a 
close collaboration of experts from different research fields. The network comprises a combination 
of studies dealing with rodent reservoirs themselves, i.e. their biology, genetics, distribution and 
population development, and studies dealing with pathogens of different nature (i.e. viruses, 
bacteria, parasites). 

 
2.Material and methods 
Surveys of rodent-borne pathogens were mainly focused on three aspects, (I) a longitudinal 
monitoring of rodent-borne pathogens, (II) investigations of rodent reservoirs in hantavirus 
outbreak regions during 2004/5, (III) search for new model viruses for human pathogens. 
For the monitoring program rodents were trapped three times each year at defined sites in 
different Federal States of Germany. Outbreak investigations were focussed on regions in Federal 
States Bavaria, North Rhine-Westphalia and Lower Saxony where a highly increased number of 
human hantavirus infections was observed in 2004/5. Hantavirus serology was performed by ELISA 
using yeast-expressed recombinant proteins. For Hantavirus nucleic acid detection RT-PCR and 
nested RT-PCR formats were carried out. The detection of novel rodent herpesviruses was based on 
a nested pan-herpesvirus PCR. Amplification products were sequenced and the obtained sequences 
were phylogenetically analysed. 
 
3.Results 
(I) In a pilot monitoring study in the Federal State Brandenburg, a screening of about 1700 rodents 
trapped during 1994-2005 demonstrated for the first time a continous presence of Tula hantavirus 
(TULV) in certain common vole (Microtus arvalis) and field vole (Microtus agrestis) populations 
throughout the study period. 
(II) Our serological and molecular biology studies on bank voles (Myodes glareolus) from Lower 
Bavaria, North Rhine-Westphalia (Cologne) and Lower Saxony (Osnabrück) revealed a high 
prevalence of the bank vole-transmitted Puumala hantavirus (PUUV). Nucleotide sequence and 
subsequent phylogenetic analysis demonstrated significant differences between PUUV strains 
originating from the three regions. 
(III) Investigations of rodent samples from Germany, the United Kingdom and Thailand revealed a 
large number of novel rodent-associated beta- and gammaherpesviruses, but failed to detect 
rodent alphaherpesviruses. 
 
4.Discussion and Conclusions 
The initiated studies will allow conclusions on the evolution of rodent-borne pathogens and changes 
in their distribution which might result in a risk assessment for human infections in the investigated 
regions. This may become very important in order to judge changes in the epidemiology of rodent-
borne pathogens in the light of expected global climate changes in the future.   
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1.Introduction and Objectives 
From March of 2006, an infectious disease with unknown agents characterized by high fever and 
high mortality in all-aged pigs emerged in some pig farms in the mid-east of China and the disease 
rapidly spread to most provinces of China within a few months. A new variant of Porcine 
reproductive and respiratory syndrome (PRRS) virus with high lethality was isolated from diseased 
pigs. The objective of this study is to examine the virulence of the PRRSV mutant and to find out 
relationship between the emerged virus and the pandemic. 
 
2.Material and methods 
The samples were collected from 36 pig farms characterized by fever and high mortality in 
10 provinces. ORF5 and part of NSP2 gene were amplified and sequenced. Virus isolation was 
performed on MARC-145 cells. After several passages of the sample on cell culture, DNA and RNA 
were extracted from the cells and PCR or RT-PCR were conducted for detecting PRRSV, HCV, PCV 
and PRV, respectively. IFA test was conducted using PRRSV NP-, M- and Gp5-specific monoclonal 
antibodies.  
 
3.Results 
The viruses isolated from recent epidemics in different provinces were identified as PRRSV by IFA 
test with monoclonal antibodies against NP-, M-, Gp5-protein of PRRSV. Sequence analysis of ORF5 
showed that those viruses are highly homologous to each other, but varied greatly in comparison 
with the viruses isolated during 1996-2005. In addition, all those viruses from 12 provinces were 
characterized by two deletions in NSP2, 1 amino acid deletion at 485, and 29 amino acids deletion 
at 535-563. Preliminary animal infection test showed that the newly isolated PRRSV is highly 
pathogenic to pigs. 
 
4.Discussion and Conclusions 
Although the cause of the emerging pandemic disease of pigs with high mortality in 2006 is 
unknown, we found high coincidence between PRRSV isolation rate and disease pigs. The 
regression test in its natural animal revealed that the new isolated PRRSV was much more virulent 
than earlier PRRSV isolates. And sequences analysis demonstrated there was a great diversity with 
the previously isolated PRRSVs during 1996-2005. Further study is needed to answer the question: 
What role does the newly isolated PRRSV play on the 2006 outbreaks in many of swine farms in 
China?  
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Classical swine fever (CSF) is a serious and contagious viral disease of pigs and wild boars with a 
widespread worldwide distribution. The disease was first recognized in China in the 1920s and for 
many years there have been major epizootics. Owing to a nation-wide policy of twice-yearly 
vaccinations of pigs (spring and autumn), CSF is well controlled in China, with large-scale 
outbreaks rarely seen. However, sporadic epizootics still occur every year and a mild, atypical form 
of the disease with a long duration, atypical clinical signs, and relatively low morbidity and 
mortality have been observed often since the late 1970s, even in a certain proportion of vaccinated 
pigs. More recently, infection in piglets under 3 months old has been seen more frequently than in 
young and adult pigs.  
 
Live attenuated vaccines are being used as a safe and efficient prophylactic tool in China. In order 
to overcome the disadvantages of conventional vaccination, genetic engineering vaccines including 
DNA vaccine and subunit vaccine based on prokaryotic expression system, retrovirus vector and 
pichia yeast expression system, have been developing. All of these vaccines can induce specific 
antibody in rabbits and can protect rabbits from C-strain challenge, and the vaccine based on E2 
protein solubly expressed in E. coli can protect swine from lethal Shimen strain challenge. 
 
In order to survey and control disease efficiently, the molecular epidemiology method based on 
phylogenetic analysis and laboratory diagnostic method based on RT-PCR, PCR-ELISA and indirect 
ELISA using recombinant protein expressed in E. coli. have been developed. Phylogenetic analysis 
has revealed that CSF virus strains and isolates originating from different regions of China were 
segregated into two major groups (group 1 and 2) and subdivided into four subgroups (subgroup 
1.1, 2.1, 2.2 and 2.3). Most of isolates belonged to group 2 and were further divided into three 
subgroups, subgroup 2.1, 2.2 and 2.3. Subgroup 2.1 was the largest subgroup whilst subgroup 2.3 
was the smallest subgroup, the viruses in this group were restricted to south China. However, none 
group 3 and subgroup 1.2 and 1.3 viruses were found in China. 
 
CSF virus, the causative agent of CSF, was difficult to work with, and many details concerning the 
virion remain obscure although many great progresses especially in molecular virology have 
developed in recent years. In order to study the functional role of the virus gene and the molecular 
markers of virulence, reverse genetics system including in vitro and in vivo transcription system 
based on T7 RNA polymerase and eukaryotic RNA polymerase I (pol I)-mediated transcription 
system have been developed.  
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Porcine reproductive and respiratory syndrome virus (PRRSV) is a recently emerged pathogen. 
Based on reporting of disease symptoms, and retrospective serological surveys, the virus emerged 
in North America in 1979, in Asia in 1985 and in Europe in 1987. In Western Europe, the first 
clinical outbreaks were reported in November 1990 in Germany, with outbreaks in the Netherlands, 
Spain, UK, France, Belgium and Denmark occurring through 1991-1992. Thus, PRRSV emerged 
globally through a brief time window. Surprisingly, the viruses that appeared in Europe and North 
America were only distantly related (55-70% nucleotide identity). PRRSV was first isolated in the 
Netherlands, and that isolate (Lelystad virus) together with the first North American isolate 
(VR2332) now define the 2 recognized genotypes of PRRSV: European (EU-genotype, type I) and 
North American (US-genotype, type II). Originally, EU-genotype viruses were thought to be very 
homogenous and "Lelystad-like". More recent studies have demonstrated that some East European 
countries such as Lithuania or Belarus harbour exceptionally diverse EU-genotype strains. We 
suggested that EU-genotype PRRSV consists of distinct subtypes: sequences from West and Central 
Europe belong to a single genetic subtype, subtype 1. The highly diverse East European sequences 
belong to at least three further subtypes. There seems to be a sharp geographical demarcation of 
PRRSV diversity along the Polish eastern border. The subtype 1 viruses were only detected west of 
the border, and subtype 2, 3 and 4 viruses were only detected east of the border, in Lithuania, 
Belarus and the former USSR. We currently believe that political and trade barriers are most likely 
explanation of this pattern.  The currently available sequences place the most recent common 
ancestor of the EU-genotype PRRSV strains between 1946-1967, ie, during the post-World War II 
development of Europe. In the former Soviet Union, this period involved massive geographical 
movement of pigs from Western Europe, from countries incorporated to the Soviet Union, and from 
different parts of Russia resulting in new genetic lines of pigs. It seems plausible that the post-war 
expansion of the former Soviet Union created an environment allowing a new virus to emerge, or 
an already emerged virus to spread. Also, because Poland and other East and Central European 
countries were much less influenced by these policies than for example Belarus and the Baltic 
states (eg Lithuania), it seems plausible that if new PRRSV subtypes arose during the post-war 
upheavals, they would be dominant in Lithuania, Belarus and probably other countries formerly 
being part of the Soviet Union, but not necessarily be present west of the eastern Polish border.  
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1.Introduction and Objectives 
Classical swine fever (CSF) is considered one of the most threatening diseases for pig 
industry.Although the C-strain vaccines against CSF have been extensively used atypical CSFs 
which caused serious loss in pig farming often occur in China. The E2 protein of classical swine 
fever virus(CSFV) is the most protective antigen. The E2 genes of 12 field strains of CSFV were 
sequenced and compared with that of the C strain in order to know whether or not the E2 genes of 
field strains mutated. 
 
2.Material and methods 
In 2003 and 2004 years, 12 field strains of CSFV isolated from the 8 provinces and confirmed by IF 
were used in the tests and E2 genes of the field isolates of CSFV were amplified by RT-PCR and 
nested- PCR. 
 
3.Results 
In 2003 year, comparison and analysis of the nucleotide sequences and the deduced amino acids 
sequences of 5 of the 12 field isolates of CSFV with CSFV C-strain were performed  and the results 
showed that the homologies of E2 gene nucleotides and deduced amino acids sequences of the 5 
field isolates with the C- strain ranged from 81.7% to 83.1% and from 87.3% to 
88.6%,respectively. But the homologies of E2 gene nucleotides sequences of the five field isolates 
were very high reached 99.6% to 99.2%.  
In 2004 year, Analysis of E2 gene of the remaining 7 strains of CSFV were amplified by RT-PCR and 
their nucleotide sequences were determined and the amino acid sequences were deduced. 
Compared with the corresponding region of C, Alfort and Brescia strain of CSFV, the nucleotide 
sequence homologies were 91.6%~94.5%, 89.2%~92.7% and 85.9%~89.3%, respectively, the 
deduced amino acid consistencies were 91.2%~95.8%, 88.9%~92.0% and 85.9%~89.3%, 
respectively. But the homologies among the 7 field strains were very high, their nucleotide 
sequence homologies and amino acid homologies were 95.8%~99.7%, 96.3%~99.1%, 
respectively.  
 
4.Discussion and Conclusions 
The analysis of the phylogenetic tree revealed that in comparison with the C strain, the field 
isolates’ E2 gene had varied genetically to a certain extent and they were classified into the same 
subgroup.  
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1. Introduction and Objectives 
Diseases surveillance and reporting is considered a fundamental part of the eradication and control 
strategy on aquatic animal health. As a result, there is a growing interest in developing 
management information systems (M.I.S) efficiently able to collect, store, process data arising 
from aquatic animal diseases monitoring programmes, aimed at studying the epidemiological 
evolution of diseases and reporting the results of these programmes. A geographic information 
system (GIS) represents an important part of this M.I.S, able to collected spatial data related to 
aquaculture farms and combine them with epidemiological an managerial information, useful for 
aquaculture management and veterinary surveillance. Stream, catchments and basin, organised 
according to the Arc Hydro data model, can be combined with fisheries location, epidemiological 
data and water resource data inventories to create a veterinary hydrologic information system. 
This information system can be used to support contingency planning, monitoring of diseases, 
provide sound aquatic animal health advice to farmer, for international reporting, confirmation of 
freedom from diseases and finally for an effective aquatic animal emergency diseases readiness. 
 
2. Material and methods 
The regional registry farm database and the hydrological network of Veneto region developed 
according with the Arc Hydro data model (ESRI). 
 
3. Results  
Aim of this paper is to describe the integration of the “new” feature fish-farm into the Arc Hydro 
data model. An hypothesis of the geometry of the spatial object, its spatial relationship, its 
topological relationship and the methods, properties and events associated with this new object are 
presented. 
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1.Introduction and Objectives 
Transmission parameters of Foot-and-Mouth Disease Virus (FMDV) are needed as input for 
epidemic models used for the development of control and surveillance programmes. 
Experimentally, usually within-pen virus transmission is studied. However, the contact structures 
between animals might influence the rate of transmission.  
 
2.Material and methods 
We quantified the within- and between-pen transmission of Foot-and-Mouth Disease virus (FMDV) 
in groups of non-vaccinated pigs by estimating the transmission rate β, i.e. the number of 
secondary infections caused by one infectious pig during one day, using an SIR (susceptible-
infectious-removed) model. Within-pen transmission was studied in four groups of ten pigs in which 
5 infected and 5 susceptible pigs had direct contact. Between-pen transmission was studied in one 
group of ten pigs in which 5 infected and 5 susceptible pigs had indirect contact only. Daily results 
of virus isolation of oropharyngeal fluid were used to quantify the transmission rate β, using 
Generalised Linear Modelling (GLM) and a maximum likelihood method. In addition, we estimated 
the expected time to infection of the first pig within a pen Tw and in the indirect-contact pen Tb. 
 
3.Results 
The between-pen transmission rate βb was estimated to be 0.59 per day [0.08– 4.2], which was 
significantly lower than the within-pen transmission rate βw of 6.1 [3.8 – 10]. Tw was calculated to 
be 2.1h and Tb 17h. 
 
4.Discussion and Conclusions 
Our results show that the transmission rate is influenced by contact structure between pigs and 
slower spread between pens should be taken into account when the course of an FMDV infection in 
pig herds is analysed or modelled. Also, transmission between different units and, more 
importantly, herds, probably develops more slowly than as estimated in within-herd transmission 
experiments. Although the reduction of transmission caused by limited contact structure by itself 
might be insufficient to halt an epidemic, the combination with e.g. vaccination might reduce 
transmission sufficiently. 
Furthermore, data such as presented here can help when quantified parameters are needed e.g. to 
estimate the period of virus introduction in a herd, to develop surveillance programmes or to 
analyse or model the effectiveness of (implemented) intervention measures. 
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Swine Vesicular Disease (SVD) was first observed in Italy in 1966, when it was clinically recognised 
as foot-and-mouth disease (FMD). SVD was included in the List A of the OIE for the similarity of its 
lesions to those produced by FMD, however SVD is often mild in nature and may infect pigs without 
manifesting itself by clinical symptoms. SVDV is extremely resistant to the environment and to 
normal disinfectants, a feature of major importance in the epidemiology and control of the disease. 
Direct contact of susceptible animals by infected pigs or contaminated materials, premises or 
means of transport is usually necessary for disease transmission. 

In Europe in the last decade, Swine Vesicular Disease (SVD) has been persistently reported in Italy 
and for this reason surveillance and eradication activities are in place. The central–northern parts 
of  Italy have been qualified SVD-free and have maintained this health status since 1997, while 
others Southern regions never gained the disease free-status. However, from time to time SVD 
outbreaks have occurred and spread also in northern regions (1998-1999 and 2002) and have 
always been eradicated following the adoption of rigorous control measures. 
In 2006 a recrudescence of SVD was reported in Italy and outbreaks were identified in Northern 
Regions where the presence of the disease caused heavy economic losses. The 2006 SVD epidemic 
compare to the previous ones was characterized by a rapid spread of the condition. Lombardia, 
which is a densely populated pig area, resulted the region mainly affected: 36 outbreaks were 
detected and 92.219 pigs were stamped out.  
In Lombardia some 4.5 million pigs are bred, which makes up 35 % of the national pig population. 
The region has an extension of 23.834 kmq and a pig density of 120,70/animals kmq, distributed 
in 5108 pig holdings.  
On the basis of the risk factors highlighted in the outbreaks (movement of pigs, introduction of 
contaminated hauliers’ vehicles, proximity to other outbreaks, use of manure on agricultural land 
as fertilizer)  bio security guideline were realized to minimize the risk of SVD introduction and 
spread. The different typology of pig farms, according to the production cycle and hence 
management and frequency of animals and vehicles movements, played a different role in disease 
spreading and different levels of risk were recognized.  
Taking into account the risk factors highlighted during the 2006 epidemic, SVD surveillance and 
eradication activities had to be reviewed and bio-security guideline for the disease established.   
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1.Introduction 
Bluetongue virus is the prototype species, genus Orbivirus, family Reoviridae.  Bluetongue viruses 
(BTVs) can infect most ruminants, causing a haemorrhagic disease ‘bluetongue’ in sheep. The BTV 
particle contains 10 dsRNA genome segments and 7 structural. The virus also generates 3 non-
structural proteins in infected cells. The outer capsid proteins VP2 and VP5 are the most variable 
viral proteins and determine the identity of 24 distinct BTV serotypes. Sequencing studies of 
genome segment 2 and 6 (encoding VP2 and VP5 respectively) of BTV isolates from documented 
origins (see:  www.iah.bbsrc.ac.uk/dsRNA_virus_proteins/ReoID/BTV-isolates.htm) have been used 
to create a sequence database to support molecular epidemiology studies (see: 
www.iah.bbsrc.ac.uk/dsRNA_virus_proteins/btv_sequences.htm).  
 
2.Materials and Methods 
Seventeen virus isolates of BTV-2 and twelve of BTV-9 (including the South African reference and 
vaccine strains, as well as isolates from recent outbreaks in the Mediterranean region, and isolates 
from other geographical regions) were used for full length sequence analyses and phylogenetic 
studies.  
 
3.Results 
All of the isolates of both serotypes have typical bluetongue virus RNA termini (+ve RNA strands -  
5’ GTTAAA .......... ACTTAC 3’ - see www.iah.bbsrc.ac.uk/dsRNA_virus_proteins/CPV-RNA-
Termin.htm).  In each case Seg-2 of BTV-2 and BTV-9 was 2943 and 2921 base pairs (bp) in 
length respectively, with a single open reading frame of 2985, or 2864 bp encoding a 962, or 955 
amino acid (aa) protein (VP2).Multiple alignments of full-length Seg-2 sequences from 21 isolates 
of BTV-2 (including the four sequences previously described) revealed a maximum divergence of 
28% (BTV-2 SA vaccine and BTV-2 India - 1982).  These data also divide the isolates into eastern 
and western groups. Within the western group (European and S. African isolates) <5% nucleotide 
(nt) sequence divergence was detected in Seg-2. The American strain (BTV-2/M21946/US) is 
similar to some of the European and African strains (with only 2.4% and 1.9% divergence in aa 
and nt sequences respectively). All of the recent European field isolates have very similar VP2 aa 
sequences with only minor variation apparent (< 0.4%) between them. The European isolates also 
showed a high level of nt similarity (~98%) with some of the African isolates suggesting a recent 
common ancestry. 
Similar studies of Seg-2 from BTV-9 isolates also revealed two divergent groups (eastern and 
western) with up to 31.2% nt and 27.4% aa variation between them.  The western group viruses 
(which include the S. African vaccine and reference strains) are closely related to each other with 
only 0.4% nt and 1.3% and aa differences overall. The recent European isolates also form a tightly 
related cluster (with <0.6% and <1.5%, nt and aa differences respectively) which has an eastern 
origin and is related to the Australian and Indonesian strains (up to 13.1% nt and 10.6% aa 
differences).  
Phylogenetic analysis of Seg-2 from BTV-2 and BTV-9 can already be used to ‘topotype’ individual 
virus isolates, and by establishing the genetic relationships between different strains, can help to 
trace the movement and likely source of an outbreak. Addition of more Seg-2 / VP2 sequences to 
the database, for strains from distinct and precisely identified sources, will help to improve the 
precision of these phylogenetic studies and the identification of novel isolates. The same also 
appears to be true for other BTV types. 
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1.Introduction and Objectives 
In the context of highly pathogenic avian influenza (HPAI) emergence in Africa in early 2006, it has 
become necessary to increase the surveillance level in this region, including surveillance of wild 
birds suspected to play a role in transmission. A first surveillance campaign was launched in Africa 
in early 2006, within the framework of a regional Technical Cooperation Programme (TCP) of FAO. 
It showed a prevalence of 4.2% of LPAI in wild birds out of 5288 samples analysed by hand [1]. 
Here, we present our strategy for the development of a high throughput diagnostic line of AIV 
applied to wild bird surveillance in Africa and Eastern Europe during winter 2006/2007, within the 
framework of a second regional TCP of FAO. 

 

2.Material and methods 
Field collection of samples was carried out by Wetlands International and CIRAD. Cloacal and 
tracheal swabs collected from wild birds were immediately placed in conservative medium and sent 
to the laboratory where an automation workstation (Biomek FxP, Beckman) was used for RNA 
extraction. Specific real-time quantitative RT-PCR were then run on a Stratagene Mx3000P to 
identify influenza A virus positive samples and H5 or H7 subtypes. These subtypes could be further 
characterized by sequencing of the hemagglutinin cleavage site and by virus isolation. 

 

3.Results 
At the time of writing the summary, the analyses were still in process. Around 2,500 samples from 
5 countries out of 16,000 expected from 16 countries have been tested so far. No high pathogen 
viruses have been detected. 

 

4.Discussion and Conclusions 
The high throughput diagnosis of AIV from tracheal and cloacal swabs has been developed in the 
laboratory. It is based on the use of an automation workstation for nucleic acid preparation on 
which a commercial kit (Macherey Nagel) gave us the best output compared to 4 others. Samples 
were distributed in a 96-well plate format and their RNA was extracted in 50 minutes without 
problems of contamination. The real-time RT-PCR adopted were those recommended by the 
FAO/OIE reference laboratory IZSVe (Padova) and the Community reference laboratory VLA 
(Weybridge). The whole process including sample preparation, RNA extraction and real-time PCR 
for the M gene allowed to test up to 400 samples a day. 
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Summary 

Aujeszky’s disease (AD) is still very important disease from both epidemiological and economical 
point of views. The latter is especially important due to requirements of Commission Decision 
2001/618 on additional guarantees in intra-Community trade of pigs relating to Aujeszky’s disease. 
Because most of the European Union countries are actually free of AD, Poland, being on the EU 
market with the yearly pig production of over 18 million animals, has to implement an AD 
eradication programme. However, there are several risk factors that could have a great impact on 
successful realization of the programme. One of them is a large number of pig holdings in our 
country. According to available data, there is over 700 thousand pig farms from which more than 
70% are those with 1-25 pigs. Moreover, there is a very intensive trade of animals in this group of 
pig producers. Additionally, the animal movement on the whole territory of our country is 
practically without any control. Until now, certificates of health as well as of place of origin are no 
obligatory. Its implementation is foreseen in the AD eradication programme, but in small villages 
with intensive pig trading between family members as well as close neighbours could be difficult to 
supervise, resulting in AD virus spreading. With medium and large pig farms there is no problem as 
they regularly monitor their health situation to certificate an AD free status. Furthermore, the 
owners of those small pig holdings actually are not interested in exporting live animals to other EU 
Member states and therefore it will be very difficult to change their understanding how and why AD 
eradication is so important for our country. The next risk factor that has to be taken into account is 
an enormous number of samples to be collected, especially in the first year of the programme. The 
first sampling has to detect 20% of infected animals with 95% confidence. It means that there will 
be almost 4.9 million blood samples to take. In the second sampling (to detect 5% of infected 
animals with 95% confidence), in pig farms potentially free of AD, as detected after the first 
sampling, it will be almost 14.7 million pig sera to sample. However, the number of blood samples 
to be taken will vary from 0.18 in regions with rather small pig production to 3.4 million in regions 
with very intensive pig production. The overall number of 19.6 million serum samples to be taken 
create a significant challenge for veterinary service. The mentioned extremely high number of 
samples to be taken is connected with large percentage of small pig holdings in which all or the 
majority of pigs have to be tested. The next step after collecting the serum samples is to test them 
for AD virus antibodies. Although ELISA is the fastest, cheapest, and easiest test to perform there 
will be necessary to provide a man power to complete the results in reasonable time span. So, 
taking into account the above-mentioned problems with sampling and testing almost 19.6 million 
serum samples it seems that these will be the most critical points in the whole AD eradication 
programme. And last but not least a cost of the programme is of great importance. In Polish low at 
present, all eradication programmes of infectious diseases of animals are covered, as a whole by 
government budget. The cost of the first year of the programme will be very high due to not only 
sampling and testing the animals but also due to the necessity of employment of many 
veterinarians who will bleed pigs, technicians who will test the samples, and co-ordinators who will 
supervise realization of the programme, from both administrative and epidemiological points of 
view. Summarizing, there are several well known and defined risk factors that could have a great 
negative impact on successful AD eradication programme in Poland and its success depends not 
only on understanding the importance of AD from epidemiological and economical points of view 
but also on the involvement of all parties in all respects in this programme. 
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1.Introduction and Objectives 
Bacteriophage lambda containing reporter genes under control of a CMV promoter have been used 
as vehicles for nucleic acid immunisation (Clark and March, 2004). Following i.m. injection immune 
responses were elicited in mice and rabbits (March et al., 2004). Macrophages incubated with 
lambda particles containing the green fluorescent protein (GFP) gene under the control of a CMV 
promotor also showed protein expression. Results suggest that targeting of antigen-presenting 
cells by phage 'vaccines' may be possible. The objective of this work is to explore the possibility of 
mucosal delivery of recombinant lambda particles. 
 
2.Material and methods 
Recombinant bacteriphage lambda particles containing genes encoding immunogenic structural 
proteins derived from rota- and caliciviruses under the control of the CMV promotor were 
constructed. Rota- and Caliciviruses were choosen as model viruses for this system because 
infected hosts are known to rely in particular on the induction of a mucosal immune response for 
protection. The rotavirus genes encoding the inner (VP6) and outer (VP4, VP7) shells were 
expressed under control of an eucaryotic promoter. The expression cassettes were subsequently 
inserted into bacteriophage lambda genomic DNA using the Lambda ZAP II vector kit (Stratagene). 
Similar experiments were performed using the rabbit haemorrhagic disease virus (RHDV) VP60 
encoding gene. 
 
3.Results 
Expression of the model antigens in this study, bovine rotavirus VP4, VP6 and VP7 after transient 
transfection into RK13 cells was successful as analyzed by indirect immunofluorescence. The 
expression cassettes were inserted into bacteriophage lambda genomic DNA. Transfection 
experiments resulted in the expression of VP6. VP4 and VP7 could not be detected by indirect 
immunofluorescence. RHDV VP60 inserted similarly into the bacteriophage lambda genomic DNA 
resulted in the strongest fluorescence signal after transfection into RK13 cells. Currently we use the 
bovine macrophage cell line ‘BoMAC’ as antigen presenting cells to further analyse the expression 
of the generated recombinant lambda particles in vitro. 
 
4.Discussion and Conclusions 
The results from the study will verify, whether bacteriophages can be used as potential new 
vaccine delivery system by incorporating a eukaryotic promoter-driven gene within their genome. 
In eukaryotic hosts, bacteriophages are unable to replicate and in the absence of a suitable 
prokaryotic host, behave as inert particulate antigens. Recent work showed that whole phage 
particles can be used to deliver vaccines in the form of immunogenic peptides attached to modified 
phage coat proteins or as delivery vehicles for DNA vaccines. While both approaches are promising 
by themselves, in future there is also the possibility of creating a hybrid phage combining both 
components to create phages that are cheap, easy and rapid to produce and that deliver both 
protein and DNA vaccines in the same construct (Jepson and March, 2004). 
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1.Introduction  

African Swine Fever (ASF) is a highly infectious disease of obligatory declaration in the OIE. 
Despite in many countries it was eradicated in the mid 90’s, it remains endemic in many others of 
the Subsaharian Africa, so possibilities of disease reintroduction in our countries clearly exist. ASF 
is caused by a dsDNA virus (ASFV), witch is able to express more than 100 different proteins and 
against which there is not a vaccine available. Thus, the control of the disease is based on a rapid 
diagnostic and the sacrifice of the animals. Work done in the mid 90s clearly demonstrated that  
immunization with the viral proteins p54 and p30 or with the viral Hemmaglutinin (HA) with 
homology to CD2, expressed in baculovirus, was able to induce partial protection by inducing 
neutralizing antibodies and by unknown mechanisms, respectively (1 and 3). The aim of the 
present paper is to develop new vaccine strategies against ASFV. To do so, we planed to use the 
above described ASFV antigens and diverse vaccine strategies based on plasmid DNA 
immunization. 
 
2.Materials & Methods 
The ORFs encoding the ASFV p30 and p54 were cloned in a modified pCMV vector (Clontech) to 
obtain the pCMV-PQ. Aiming to enhance the immune response induced, we constructed new 
plasmid versions based in previous results obtained working with mice (2): i) pCMV-UbPQ encoding 
PQ as a fusion with ubiquitin in order to enhance CTL induction; ii) pCMV-PQLII encoding PQ as a 
fusion with the lysosomal targeting signal from LIMPII in order to enhance  T-helper induction. 
Finally, a new plasmid was generated: iii) pCMV-sHA/PQ, a plasmid expressing a soluble form of 
ASFV HA (sHA) fused to PQ. Thus, sHA should drive antigens encoded in our vaccine to the antigen 
presenting cells (APCs) expressing the CD2 receptors. Upon immunization, the kinetic of induction 
of both antibodies and cellular responses were followed and finally all animals were challenged with 
a lethal dose (100DI50) of the homologous virulent strain of ASFV (E75L7). 
 
3.Results & Discussion  
pCMV-PQ, containing the two immunorelevant antigens P30 and p54 alone, did not develop any 
detectable ASFV specific immune responses. In clear contrast, pigs vaccinated with pCMV-sHA/PQ 
showed strong humoral and cellular responses measured by ELISA and an IFNγ ELISPOT, 
respectively. In spite of the strong responses induced, no protection was agfforded and after viral 
challenge, if any, an exacerbation of the viremia was observed. On the other hand, and in spite no 
antibody responses were detected upon vaccination with pCMV-UbPQ and/or pCMV-PQLII, partial 
protection was afforded.  
 
4.Conclusions 
i) Immune responses induced by DNA immunization in pigs can be exponentially improved by 
fusing them to a secretory form of the ASFV Hemmaglutinin. ii) Protection can be afforded in the 
absence of antibodies. And iii) There is no correlation between the level of specific antibodies and 
IFNγ expressing cells induced by a given vaccine and the level of protection.  
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1.Introduction and Objectives 
Peste-des-petits-ruminants virus (PPRV), a member of the Morbillivirus genus, is the cause of a 
serious disease of small ruminants, mostly sheep and goats, endemic in many developing countries 
in Africa and southern Asia3.  We have determined the sequences of two virulent isolates of PPRV, 
one isolated from goats in the Ivory Coast (ICV 1989) and from sheep during a more recent 
outbreak in Turkey (Tu 2000)1, and are developing a full reverse genetics system for these viruses.   
 
2.Methods 
Functional minigenomes containing CAT reporter genes have been made for both virus isolates and 
we are using these to analyse the functional sequence motifs in the viral promoter elements.  We 
have also constructed chimeric minigenomes using the Tu 2000 minigenome and a previously 
constructed rinderpest virus (RPV) mingenome.   
 
3. Results 
Using the PPRV Tu 2000 minigenome system in comparative studies with the RPV mingenome, we 
observed differences in the ability of combinations of the PPRV and RPV helper proteins, N 
(nucleocapsid), P (phosphoprotein) and L (large polymerase) to rescue the minigenomes.  Chimeric 
RPV/PPRV minigenomes were produced and were functional, although much less efficient at CAT 
production than their wild-type homologous counterparts.   
 
4. Discussion 
Experiments using homologous Tu 2000 or RPV minigenomes and combinations of helper proteins 
highlighted important differences between the same proteins of different viral origins.  For 
example, it appears that PPRV L has a much broader binding specificity than RPV L.  Use of the 
chimeric minigenomes suggested that RPV helper proteins are more sensitive to a foreign AGP than 
genome promoter, whereas the opposite if true for PPRV helper proteins.2  We have now 
constructed a full length cDNA representing the Tu 2000 strain of PPRV and are attempting to 
rescue the virus in mammalian cells.  This will be the first such system for PPRV and will allow 
investigation into the molecular determinants of virulence and pathogenesis.  This system should 
also allow the development of marker vaccines for PPRV to aid the eradication of the disease. 
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1.Introduction and Objectives 
 

E2 is the most immunogenic envelope protein of classical swine fever virus (CSFV) inducing 
neutralizing antibodies in pigs. For wildlife or farm animals, oral administration of antigen-
encapsulated microparticles via bait or food is of interest to induce a mucosal immunisation directly 
at the site of infection [1]. E2 glycoprotein loaded poly (D,L-lactide-co-glycolide) microspheres 
PLGA-MS could be a potential oral vaccine, offering the possibility to discriminate CSFV  infected 
from vaccinated pigs. The purpose of this study was to evaluate the specific immune response 
against purified E2 glycoprotein encapsulated in PLGA-MS in rabbits after intramuscular (IM) or 
intranasal (IN) administration. 
 

2.Material and methods 
 

Recombinant E2 (rE2) glycoprotein loaded microspheres were prepared using a double emulsion 
solvent extraction evaporation process. The in vivo study was performed in 11 rabbits. Each rabbit 
received 10 µg of rE2 glycoprotein encapsulated in PLGA-MS (E2-MS) by the IM or IN route. As a 
negative control, rabbits received empty PLGA-MS. As a positive control, rabbits received 10 µg of 
rE2 glycoprotein by IM dosing. After 60 days, each rabbit was challenge with 5 µg of rE2 
glycoprotein by intradermal (ID) administration. Blood samples were collected weekly for 90 days. 
Antibodies specific for E2 protein were measured using the Bommeli CHEKIT CSF ELISA kit. 
 

3.Results 
 

The average diameter of the rE2 protein loaded microspheres was 4µm. The encapsulation 
efficiency of rE2 glycoprotein was 80% ± 5%. 14 days after IM administration of rE2-MS, specific 
antibodies for E2 were detected, the level of which increased 1.5 fold after ID administration of 
rE2-MS (Fig. A). By nasal route, a dose of 10 µg E2-MS did not in itself induce a specific Ig 
response but a priming immunization was established as demonstrated by the immediate and large 
increase of antibody levels following intradermal administration of the immunogen (Fig. B). 

 
 
 
 
 
 
 
 
 
 
 
 

 

Induction of total anti-E2 immunoglobulin in rabbits immunized with E2-MS by IM route (A) or by IN route (B) 
 

 
4.Discussion and Conclusion 
 

Administration of rE2-MS either through the intra-muscular or intra-nasal route primes the immune 
response to further boosts. Oral immunization with rE2-MS is currently under evaluation in rabbits. 
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1. Introduction and Objectives 
Tuberculosis (TB) is a major infectious disease problem with 8 million people developing the active 
disease and 2 million dying of TB each year. The attenuated Mycobacterium bovis Bacillus Calmette 
Guerin (BCG) is the only available vaccine against TB. However, different trials have shown that 
this vaccine do not provide consistent protection against TB. Furthermore, BCG is a live vaccine 
which is potentially pathogenic and not recommended in immunodepressed people. An improved 
second-generation vaccine is therefore urgently needed. Based on the identification and 
characterization of several major antigens of M. tuberculosis, we have selected the ESAT-6/Ag85 
fusion antigen protein to develop a new subunit vaccine against TB. Included in the European 
consortium Pharma-Planta projects, we evaluate in vitro and in vivo immunogenicity of plant-
produced ESAT-6/Ag85B antigen and design liposome-based delivery systems. Previous results 
using ovalbumin antigen have shown in vitro efficacy of cationic liposomes to improve the Ag 
immunogenicity. Moreover, we have demonstrated strong immunostimulatory properties of Hsp70 
from T.congolense on murine and bovine antigen-presenting cells (APCs) Therefore, we now 
develop optimized liposome formulations for TB antigen delivery and assess Hsp70 protein or 
peptide-derived as adjuvant in TB vaccine development.  

 
2. Material and methods 
Under patent procedure 
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PHARMACOKINETIC AND TOXICITY STUDY IN PIGS OF AN IMIDAZOPYRIDINE, 
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1.Introduction and objectives 
The classical swine fever virus is the etiological agent of classical swine fever (CSF) and represents 
a major threat for the pig industry. Since general vaccination was banned within the EU, CSF-
outbreaks are controlled by stamping-out of the infection and pre-emptive culling. An alternative 
strategy could be the use of antiviral agents for curbing the viral spread in case of an outbreak. It 
was the purpose of this study to investigate the pharmacokinetic properties and possible adverse 
effects of BPIP, an imidazo[4, 5-c]pyridine derivate that selectively inhibits the in vitro replication 
of pestiviruses (1,3). These results will be used to refine the doses and schedule for BPIP-
treatment in further infection studies. 

 
2.Material and methods 
Compound and administration 
BPIP was synthesised as described previously (2) and was administered orally as pellets of a 
homogeneous mixture of pig feed and BPIP. 
Animals 
Eight-week old conventional weaner pigs (Belgian Landrace x Piétrain) of ca. 20 kg. 
Farmacokinetic and acute toxicity study 
Three animals received a single oral dosage of BPIP at a concentration of 200 mg/kg. Acute toxicity 
was monitored for 3 days and blood samples were taken at 1, 2, 3, 4, 6 and 24 h after 
administration. 
Chronic toxicity 
Two groups of five animals were treated with BPIP for 15 days. A first group was administered BPIP 
daily at 50 mg/kg. A second group was treated twice a day at 25 mg/kg. Toxic effects were 
monitored until two weeks after BPIP-treatment and blood samples were taken at a daily basis. 
Sample analysis 
Plasma-levels of BPIP were determined using a HPLC-MS technique (1). 
 
3.Results 
Farmacokinetic study and acute toxicity 
No acute toxic effects could be observed. Analysis of the BPIP-concentration in plasma revealed a 
biphasic uptake and pharmacokinetic parameters were determined (Tmax= 3.3+2.5h; Cmax= 
10.2+4.32µM; AUCinf= 337.12+286µMh; t1/2= 20.2+13.6h; Cl/F= 2.42+1.4L/h/kg). 
Chronic toxicity 
Neither group, single nor double administration of BPIP, exhibited toxic effects. A decreased food 
consumption was observed when BPIP was administered once a day resulting in a lower average 
weight gain (2.6 kg) than the control group (4.45 kg). A normal weight gain was observed when 
administered twice a day (4.2 kg). 
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4.Discussion and Conclusions 
After a single oral administration, BPIP was readily absorbed, indicating a good bioavailability and a 
prolonged absorption, maintaining a plasma concentration exceeding the EC90 of 0.88 µM for at 
least 24 h. The mechanism underlying the appearance of a double plasmapeak of BPIP is not yet 
clear. No significant toxic effects, acute nor chronic, were observed at the used dosage and period 
of treatment. Further, the reduced food consumption of the group treated once a day could not be 
unequivocally linked to BPIP. This study resulted in an indicative working dose. Studies to further 
refine the BPIP-dose for infection studies are ongoing. 
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1.Introduction and Objectives 
Foot-and-mouth disease (FMD) is a contagious viral disease. Outbreaks of FMD with severe 
economic consequences occasionally occur in the European Union due to the non-prophylactic-
vaccination policy. Our objective was to produce FMDV-neutralizing recombinant llama single-
domain antibody fragments (VHHs) suitable for the passive immunization of livestock to confer 
rapid protection in FMD outbreak situations. 
We previously isolated and characterized 87 FMDV serotype O binding VHHs for this purpose (1). 
VHH immunotherapy is complicated by their rapid renal clearance from the body due to their small 
size. The serum half-life can be increased a 100-fold by making genetic fusions of FMDV binding 
and porcine IgG binding VHHs, resulting in bispecific VHH2s (2). To increase the FMDV neutralizing 
potency we now produced genetic fusions of two FMDV binding VHHs. These VHH2s were then 
fused to an immunoglobulin binding VHH, resulting in VHH3s. We then analysed the 
immunotherapeutic efficacy of these VHH3s in pigs. 
 
2.Material and methods 
The FMDV binding VHHs M180 and M200 (1) were genetically fused using the llama IgG short hinge 
sequence as a linker. Two M200 VHHs were similarly fused. These VHH2s were genetically fused to 
the porcine IgG binding VHH VI-8, resulting in the VHH3s M180shM200ggsVI-8 and 
M200shM200ggsVI-8. 
VHH3s were produced in bakers yeast using 100-L fermentation, purified by IMAC and subsequent 
IEC and concentrated to 200 mg/ml in PBS. Ten conventional 6-week-old pigs received 50 mg/kg 
of a mixture of both VHH3s intravenously. Six control pigs received PBS. Pigs were housed in 
isolation rooms in groups of two. In each room one pig was challenge infected with FMDV O1 
manisa 24 h after VHH3 administration. The development of clinical signs of FMD was followed the 
following days for both the seeder and sentinel pigs. 
 
3.Results 
Both VHH3s were secreted at the high level of 3 g/L by yeast. The VHH3s neutralized FMDV O1 
manisa at about 0.1 mg/ml in vitro. As compared to their monovalent counterparts the VHH3s 
cross reacted more efficiently to FMDV serotype Asia1 in ELISA. In the transmission experiment the 
three control pigs transmitted FMDV within 1 day whereas the five pigs that received the VHH3s 
transmitted FMDV within 3 days (3 pigs) or did not transmit FMDV (2 pigs). Furthermore, the pigs 
that received VHH3s always had strongly reduced clinical signs, lower vireamia and lower viral 
shedding than the control pigs. 
 
4.Discussion and Conclusions 
We have produced new VHH3s with increased in vitro FMDV neutralizing capacity, a high 
production level in yeast and broader reactivity with other FMDV serotypes. Administration of a 
high dose (50 mg/kg) inhibited both FMD clinical signs and transmission. The production costs of 
such a VHH3 dose are estimated at 38€ per 100-kg pig. The efficacy of this immunotherapy at 
lower doses, using the single VHH3s and the interference of passive immunisation with active 
immunisation remain to be determined. 
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