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DAY 1 (26th November)

Present:- 

Partner 1:
Philip Mellor (co-ordinator), Rachel O’Hara (minutes), Chris Hamblin, Eva Veronesi, Peter Mertens, Alan Samuel, Shujing Rao

Partner 2:

Truuske Gerdes, Gert Venter

Partner 3: 

Philippe Dubourget

Partner 4:
Dionisis Panagiotatos, Kiki Nomikou, Maria Koubati-Artopiou, Olga Mangana, Michael Patakakis

Partner 5:

Polly Roy 

Partner 6: 

Oya Alpar

Invited speakers:
Giovanni Savini, Rossella Lelli – IZS Teramo

Additional attendees:
Baptiste Dungu – OBP S. Africa (Potential new project participant) 

Stéphan Zientara, Emmauel Bréard – Maisons Alfort, France (ReoID Project), 

Paco Rodriguez – C.S.I.C. Madrid (ReoID Project)

WELCOME, FINANCIAL & ADMINISTRATIVE MATTERS

Dionisis Panagiotatos welcomed everyone to Lesbos, an appropriate venue for the meeting as it was the location of the Greek bluetongue virus outbreak of 1979. He also broke the news of the recent death of the Chief Veterinary Officer of Lesbos and asked that the meeting be held in tribute to his memory.

Philip Mellor drew the delegates’ attention to the administrative and financial matters listed on page two of the agenda. In particular, he requested that scientific and financial reports should be sent to him before the end of December in the format given at the end of the agenda. No further money will be paid until the reports have been accepted by the Commission.

OVERVIEW

Philip then gave a detailed overview of the outbreaks of bluetongue virus (BTV) in the Mediterranean Basin from 1998 to the present. He cited two points of particular interest. 1. Most of the BTV serotypes in Europe show a general trend of movement from east to west. This had caused a merging of the two original foci of infection (a western focus based mainly on Italy and an eastern focus) so that in 2001 and 2002, BTV-9 which had originally been present only in the east, was now widespread in Italy too.  2. BTV-9 had also spread further north than any other serotype and is being transmitted in areas where the usual vector, C. imicola, is absent. The suspected vectors in these areas are the C. pulicaris and/or C. obsoletus group midges. Philip said that in many of these more northerly areas no adult vectors are present at all in the winter and yet the virus still succeeds in overwintering. He said that to explain this new phenomenon a novel overwintering mechanism had been described and Peter Mertens would speak about this mechanism later in the meeting. Philip also said that, recently C. imicola had been found in many areas of Europe where it had been unreported, and that most of these areas were those that had been predicted to be suitable in the vector distribution models of Baylis et al. In this context he said that the IZS Teramo website in Italy had reported the presence of C. imicola in northern Italy only a few kms from the French border and he asked whether this was a confirmed report. He also said that he had recently received notification that BTV 2 had been isolated from C. pulicaris in the field, the first time that a BTV had ever been isolated from this species of midge. Confirmation of this latter finding is still awaited. 

Discussion

In relation to the C. imicola report from near the French border, Giovanni Savini and Rosella Lelli said that this referred to a single specimen of the species captured by light trap at the location. Philip suggested that this could have been a vagrant or could indicate the presence of a breeding population and it was important to find out which. However, in this context the current predictive imicola distribution maps produced jointly by IAH and Oxford University suggested that the area near the French-Italian border had only a low probability of supporting C. imicola breeding populations. 

Giovanni also said that in relation to the “merging” of the two foci of infection described by Dr Mellor, further confirmation was now available to confirm this fact as, BTV-16, originally identified in eastern Greece had now been recorded in Italy. 

WORK CARRIED OUT IN THE FIRST YEAR OF THE PROJECT

Chris HAMBLIN (Partner 1)

Chris Hamblin introduced Eva Veronesi, who has been appointed to help establish new vector colonies at Pirbright and to test the efficacy of existing and new virus vaccines. He then outlined the various areas of the project that he had been working on in collaboration with other partners. A description was given of how the Clinical Reaction Index (CRI), devised by H. Huismans was calculated on the basis of fever, lesions and death in order to score the level of disease in livestock. This has been modified at IAH-P to include scores for anorexia and more weighting has been given to death of an animal (points score increased from 4 to 30). In vaccine trials, the CRI can be used to derive relative reaction and percent protection. Examples were given of experimental work in a susceptible breed of sheep (Dorset Poll). Chris also outlined the vaccine testing strategy and presented the results of a preliminary study using a S. African vaccine against BTV 2. The work showed that percent protection afforded to sheep exceeded 80%. Chris then described the protocol to be adopted for investigating the possible reversion to virulence of various S. African vaccine viruses after passage through C. sonorensis. 

Peter MERTENS (Partner 1)

Peter Mertens explained how Europe was an ideal study area to look for reassortants in the field because of the influx of several different BTV serotypes and vaccine strains into an area previously completely free of virus. A brief description was given of the current distribution of BTV serotypes and vector species in Europe followed by a summary of the work done at Pirbright on describing a possible over-wintering mechanism for BTV in host γδ T-cells. A preliminary paper has already been published and the full text is available on the Journal of General Virology Web page. A longer study is planned to determine the maximum duration of virus persistence in sheep. If this over-wintering mechanism occurs in the field and if vectors with a Europe-wide distribution can transmit BTV-9, as current work suggests, then the whole of northern Europe could be at risk. Peter then gave an overview of the bluetongue (and other orbiviruses) reference strain collection and sequence database being set up at Pirbright and requested submissions from the project partners. Viruses and data from the collection are intended to be an international resource freely available to all contributors. To date, clones have been supplied to Polly Roy and dsRNA to Stéphan Zientara.

Discussion

In the discussion that followed, Philip Mellor explained that funding is being sought for continuation of the over-wintering studies and that the studies will be extended to include cattle. He also said that some vector transmission studies have been done on BTV serotypes 2 and 4 and that these will also be extended, to include BTV-9, during 2003. Peter Mertens explained how the selection of parental strains for reassortment was progressing slowly, but that not all the likely candidate viruses were currently available (e.g. Turkish vaccine strain). Philip said that it was likely that the Turkish vaccine virus would become available for project work during early 2003. Peter added that in 2003 studies were also planned to try and identify reassortants in Greek field isolates (using samples generously supplied by Partner 4) and to investigate the possible role of segment 10 in vector transmission. Baptiste Dungu pointed out that despite the departure of Cecilia and Carlos de Matos from OVI, this partner still had facilities and resources to contribute to the project’s molecular studies. Philip said that this was good news and that it was fully intended that the full OVI work plan, including shared molecular studies with IAH, should be carried out. He suggested that the OVI project leader should ask their new “molecular staff” to contact Peter Mertens as soon as possible so that joint studies could begin without delay. 



Action: 

Partners 1 and 2 to discuss collaboration and staff/technology exchange

All Partners to contribute viruses and sequence data.

Philip to acquire the Turkish vaccine virus

Alan SAMUEL (Partner 1)

Alan Samuel gave a presentation on the molecular epidemiology of BTV and outlined the pros and cons of different diagnostic methods. He said that RT-PCR is an effective, rapid and sensitive test for BTV group specific diagnosis and is currently available for use. Work is also progressing on developing a BTV serotype specific RT-PCR based on segment 2. Results of preliminary phylogenetic analysis of segment 2 were presented showing how isolates of BTV-1 formed two main clusters (Africa vs. Asia/Australia). In this context, a Greek isolate of BTV-1 from Lesbos in 2001 had been shown by analysis of segment 2 to be closely related to Indian examples of BTV-2, suggesting that it had originated in the east. Alan said that BTV-2 was also divided into two main clusters (Asia vs. Africa/US/Europe), and early results for BTV-9 indicated that the European and Australian viruses form separate clusters. However, more virus isolates and more sequence data are urgently required to expand these studies. The RT-PCR strategy was described and Alan explained how for a fully comprehensive study it may be necessary to design primers for different topotypes within a serotype. Data were presented on the molecular epidemiology of Foot and Mouth Disease virus showing how that virus had spread across parts of Asia, Africa and Europe. Alan said that with sufficient data a similar detailed study on the molecular epidemiology of BTV could also be carried out. A summary was given of the progress made so far on the sequencing of full-length clones of segment 2 and 6 of all 24 serotypes of BTV. As part of this work Rachel O’Hara will be producing sequence data for segment 10 and, by combining sequence data from the different segments, hopes to look for evidence of reassortment in the field.

Discussion

Following the presentation, Alan Samuel and Chris Hamblin discussed the accuracy of serotype-specific primers. Those developed for serotypes 1, 2 and 4 are proving to be reliable but, because RNA viruses are particularly variable, a large panel of viruses within each serotype will be needed to ensure the accuracy of each. The sequences for the primers used for BTV-2 are available on the website and sequences for other serotypes will be posted in the near future. It is hoped this will allow other partners to use the primers and validate the test. Full sequence analysis can be used to confirm the results of PCR. Baptist Dungu suggested that as OVI have RT-PCR and sequencing facilities, it might be useful to pool resources and data. Peter Mertens hoped that the website would facilitate the sharing of such sequence data. Dionisis Panagiotatos stressed that more viruses and information are needed from outside the partner countries to fill in gaps in our knowledge and allow more accurate identification of the sources of European outbreaks. He said that although Pirbright was gathering information on Indian viruses more data are needed from the Middle East. 
Gert VENTER (Partner 2)

Gert Venter described the objectives and protocol for the passage of BTV vaccine virus through Culicoides midges. He said that there had been problems in recovering sufficient virus directly from the blood of sheep inoculated with vaccine strains so the viruses were being passaged in cell culture to amplify the titre before membrane feeding to midges. Viruses used in the study were wild-type BTV-1 and vaccine strains of BTV serotypes 1, 4, 9 and 16. Only a very low proportion of the midges were virus positive even immediately after feeding which was probably due to the small size of the blood meal ingested. Also, bacterial contamination was sometimes a problem. However, the results showed that the vaccine virus strains are able to infect, multiply and persist in C. imicola and in several other Culicoides species. Virus titres in individual midges were high enough to transmit the virus. Gert also said that virus titres in vaccinated sheep are supposed to be < 3 log10 TCID50/ml (the presumed lower limit for virus transmission via midges) but perhaps the red blood cell concentration (where most virus is sequestered) is higher in superficial veins where the midges feed. Furthermore, although the proportion of midges infected in his experiments was low, the huge populations of midges present in the wild mean that, in reality, a significant number of individuals are likely to become infected with vaccine virus in the field. Future work will repeat the study and extend it to other vaccine virus strains and also test Culicoides-passaged vaccine virus in sheep to check for reversion to virulence. Intrathoracic inoculation of midges will also be undertaken to try and increase the proportion of infected individuals. Gert Venter, Sacha Peinke and Karien Labuschagne will also be involved in attempting to colonise C. imicola. This work will involve the determination of laboratory breeding requirements (including oviposition/larval substrates and mating conditions) and investigating the effects of different feeding preparations and techniques on oviposition.

Discussion

In the discussion, Chris Hamblin suggested that problems with contamination could be overcome by filtration or by using antibiotics. Philip Mellor said that it would be useful to replicate these studies at Pirbright using Gert’s protocol and vector species of midge other than C. imicola but most of the South African vaccine viruses were not yet available to Partner 1. Baptiste Dungu said the involvement of OBP in the project, had been agreed in principle but needed to be finalised in writing before the South African vaccine viruses could be supplied to Partner 1. Philip Mellor said that the terms of OBP’s involvement had yet to be decided but would require the agreement of all of the other partners. He also said that it was important to determine whether a suitable and acceptable formula for OBP’s involvement be negotiated and discussions between OBP, himself (as scientific coordinator) and MERIAL (existing project partner and vaccine producer) had already commenced. Other project partners would be kept informed of progress.  On another matter, Philip said that at the previous project meeting in South Africa he had been instructed by the partners to contact Dr Alison Blackwell to ask for her participation and sharing of her expertise in the field of Culicoides breeding and colonisation. He had now contacted Dr Blackwell who was very keen to collaborate with the project partners and a meeting had been arranged for early January 2003 to work out the details. A visit by Dr Blackwell, Dr Veronesi and Dr O’Hara (Partner 1) to OVI in 2003 to work with the South Africa partner on vector Culicoides biology and colonisation was a possible option.

Truuske GERDES (Partner 2)

Truuske Gerdes summarised her work on testing BTV vaccines in sheep and on the production of viraemic blood to use when feeding Culicoides instead of ‘artificial’ feeds. Problems had been encountered trying to obtain seronegative Merino sheep in S. Africa and so 6 sero-negative Dorper sheep had been used. After inoculation with the monovalent vaccine strains types 4, 9 and 16, no sheep showed lesions but most were febrile (>40oC) for one or more days. Blood samples were taken weekly and on days when fever was apparent. Virus titre in the blood was very low but the blood samples will be inoculated onto insect cells to amplify any virus present for use in the Culicoides work. The study will also be repeated using Merino sheep when they become available. 

Discussion

Baptiste Dungu said that OBP are able to obtain seronegative Merino sheep and they use them routinely for vaccine testing. Philip Mellor said that the occurrence of a low virus titre in sheep blood did not necessarily mean that transmission via Culicoides was impossible or unlikely. The number of feeding insects was an important factor to be taken into account as had already been discussed following Gert Venter’s talk. However, it was also the case that the value obtained for virus titre in blood depends on the assay system used (i.e. eggs, suckling mice, VERO, BHK etc.). Using a sensitive assay system (e.g. eggs) may show that there is 10 or 100 times more virus present than is detected by an insensitive system (e.g. BHK cells). It may well be that vector Culicoides are a more sensitive than any of the traditional virus assay systems. Peter Mertens added that the infectivity of infectious sub-viral particles (ISVP) is 2 to 3 logs higher than virus particles and that virus is converted to ISVP’s in the insect gut by the action of certain gut proteases. Philip Mellor described efforts by Gert Venter (Partner 2) and Simon Carpenter (Partner 1) to feed European suspect vector species of Culicoides. This work suggested that wild-caught C. imicola are inherently easier to feed than almost all other wild-caught Culicoides species. Gert and Simon are now experimenting with feeding combinations of virus/sugar/blood mixtures from cotton wool pads to different Culicoides species to see if the infection rate is comparable to membrane feeding. The initial results are encouraging.

Philippe DUBOURGET (Partner 3)

Philippe Dubourget described the BT vaccine, seed virus production procedure that has been used for BTV-2 (Corsica). The procedure aims to exceed compliance with all existing regulations so that the seed virus is free from all possible extraneous contaminants. Serotypes 9, 4, 16 and 1 will also be used once appropriate field samples become available. Spleen samples from infected animals have proved to be better than blood for a source of virus. The projected timescale for all stages of vaccine production were reviewed and it is hoped that regulatory trials will begin in 2004/2005 and full registration achieved by 2007. Because the contract was signed later than planned and because only a single serotype is currently being developed, progress towards the earlier milestones is late. However, if all goes well, it may be possible to catch up and surpass some of the later milestones. A major issue will be the determination of the minimum protective dose since production can only proceed if adequate protection is achieved. An outline was given of in-process control methods, inactivation tests and challenge tests in sheep. Ideally, the vaccine will give adequate protection after a single injection, although results for a previously developed inactivated African horse sickness (AHS) vaccine indicated that two injections were needed for 100% protection. Safety and potency tests were described which will be followed by clinical trials. Immunoblots of sera from horses inoculated with inactivated or attenuated AHSV vaccines were shown in which NS3 was visible in almost all of the sera from the attenuated group but was absent from all but one of the inactivated group (this individual was later shown to have visited an AHS-infected region). This suggested that the development of a test based upon NS3 should allow differentiation between animals infected with live virus (field or attenuated) and animals vaccinated with an inactivated vaccine produced using Partner 3’s methodologies. As with FMDV, the presence of antibodies against non-structural proteins could be a useful tool for field surveillance. However, for a vaccine to claim non-production of NS proteins, it must first be proven by repeated, high-payload inoculation. Such studies are planned for later in the project.

Discussion

Following the presentation, Baptiste Dungu raised concerns that the project finishes before the final vaccine registration in 2007. Philippe explained that registration is an administrative step and that the vaccine can be used before that date. 

Kiki Nomikou (Partner 4)
Kiki Nomikou described the Greek field isolates available to send for vaccine production; two BTV serotype 9’s from 1998/9 (original blood samples not available), one serotype 16 from 1999 (original blood sample not available) and original spleen samples for serotypes 1 and 4. Philippe said that original spleen samples were preferred but that any early passage would be acceptable, as it will be passaged in sheep prior to master seed production. Peter Mertens requested that the Kiki also send the isolates, with the relevant information, to Pirbright to add to the reference collection. Philippe requested frozen virus material whereas Peter preferred samples that had undergone the least possible freeze/thaw cycles. Kiki said that she also had isolates of BTV-1 from different animals in the same herd and BTV-4 from different areas of Greece within the same year that she could send to Partner 1. Philippe also requested control positive sera to enable identification of antibodies to NS3. Some of the sera tested by Kiki neutralise both serotypes 2 and 9 possibly indicating a double infection.

Action: 

Partner 4 to discuss requirements and provide additional BTV field strains to partners 1 and 3, and positive control sera to partner 3.

Partner 3 to provide all partners involved in vaccine testing in animals a validated testing protocol (e.g. dose, time to bleed, etc.)

At the end of the joint meeting (day 4), Dionisis Panagiotatos (Greek Veterinary Services) presented an overview of the current BTV epidemic in Greece. A summary is available in the minutes of the ReoID meeting.
DAY 2 (27th November)
Polly ROY (Partner 5)

Polly Roy gave an overview of BTV structure and assembly. In relation to BTV vaccines, concern was expressed regarding the possibility of reassortment between live, attenuated vaccine viruses and circulating field strains and the difficulty of ensuring that killed vaccines are completely inactivated. She said that these problems do not arise when vaccination is carried out using virus-like particles (VLPs) or subunit vaccines (baculovirus expressed VP2 and VP5). In mice, VLPs have been shown to produce high neutralising antibody titres and the results of previous experiments in sheep at the OVI showed 100% protection could be obtained. There was also evidence of some cross-protection between serotypes. VLPs are highly immunogenic and single inoculations of 10ug were shown to be sufficient to confer protection. Experiments in Australia have also showed that core-like particles (CLPs) induce slight fever following inoculation but can confer some immunity. CLPs and VLPs elicit cellular, humoral and secretory responses. An analysis of the sequence of VP2 has shown that the recent BTV isolates from Corsica and Sardinia are identical with each other and only differ in 17 amino acids from a US isolate. The cloning and expression strategy used to produce BT VLPs was described. The existing construct containing all four genes can be unstable on passage and work is currently underway to develop new constructs, with markers, using the genes from a Sardinian isolate. The advantages of using insect (Lepidoptera) cells over mammalian cells when scaling up production were described.

Discussion

Paco Rodriguez queried how stable VLPs were and if they were completely empty. Polly replied that they were as stable as virus particles and tests had proven them to be empty. Alan Samuel asked if it was known which segments could increase virulence following reassortment, but was told that no data were currently available. Peter Mertens wondered if the level of cross protection observed could be a property of VP5. This apparently isn’t known but Polly anticipates that the presence of only 7 or 8 BTV types should be sufficient to protect against all 24 serotypes. Paco asked if VP7 was exposed on the surface of the virus and it was explained that there are 60 loci in the outer capsid through which the core is visible. However, Peter Mertens disagreed and referred to experimental data suggesting that VP7 was not exposed on intact, native virions. Philippe Dubourget pointed out that the difficulties involved in scaling up the production of additional BTV serotypes should not be over-exaggerated. Especially in situations that do not require the selection of a new cell line as is stated in the table that he had shown. In addition, the procedures used to inactivate the virus produced have been shown to be extremely effective and safe, partly because they are required to consider the use of a double dose of inactivating agent with a double inactivating time. However, Polly Roy raised concerns that mammalian cells may carry oncogenes that could replicate in mammals and that even if the virus is inactivated, the genes are still present in each vaccine preparation. She also said that the yields of baculovirus-expressed VLPs and CLPs are quite high. Baptiste Dungu suggested that changing the adjuvant used with the VP2 subunit vaccine could increase immunogenicity to the levels seen when using combined VP2/VP5 preparations.

OYA ALPAR (Partner 6)

Oya Alpar outlined the concept of microspheres and the polymers used to produce them. The particulate structure acts to increase the immunogenicity of proteins making them a good vehicle for vaccine delivery as well as drug delivery. Their size, morphology and the rate of antigen release can be varied as required, as can the type of host response (cellular vs. humoral). A description was given of the experimental procedure, from microsphere preparation to the assessment of the immune response in animal models. Data were presented showing how hydrophobicity, polymer molecular weight and positive charge can determine the level of antibody response. Other factors that can affect immunogenicity include size, load, crystallinity, route of delivery and the use of zinc as an adjuvant. Results obtained using Yersinia pestis, Botulinum F & G and anthrax were discussed. In summary, by manipulating the various parameters, it is possible to achieve protection with virtually any antigen.
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Chris Hamblin (on behalf of Satyanarayana [Soma] Somavarapu – Partner 6)

Chris Hamblin then described the recent work done by Dr Somavarapu at Pirbright over the previous two weeks. Preliminary results showed that up to % encapsulation and 75% adsorption (as measured by ELISA) can be obtained when using BTV particles. Electron micrographs (by Philippa Hawes) showed how microspheres which contained encapsulated virus tended to be much larger than those which were untreated or had virus adsorbed to their surface. 

Chris also presented the results of preliminary adsorption tests using whole virus particles with modified aluminium hydroxide and chitosan. The pH and infectivity levels of these preparations were shown to fall significantly on incubation at 37oC - the former presumably because of the degradation of PLGA to lactic and glycolic acids.

He also said that the ELISA, which detects VP7, was not able to distinguish between functional and inactivated virus particles. He then presented additional results showing that with CLPs, the best adsorption rates (90%) were obtained using modified chitosan and aluminium hydroxide. However for this work to continue more preparations of CLPs were needed.

Discussion

Baptiste Dungu raised concerns that the size of microspheres within a treatment group seemed to vary greatly which could affect antigen release characteristics. Oya explained that the size and degree of homogeneity could be controlled and that encapsulation and adsorption could be combined. Paco Rodriguez suggested that transmission electron micrographs could be used to view particles within the microspheres. 

Peter Mertens pointed out that although virus particles are stable up to pH10, at pH6, the BTV outer coat is removed and at pH3, the core is destroyed so it would be best to increase the pH of the formulation. 

Polly Roy said she was happy to supply additional preparations of CLPs to enable partner 6 to continue adsorption studies with these particles. Dungu Baptiste queried why live virus was being used. Chris explained that this allowed  infectivity to be used to measure the rates of adsorption/encapsulation. The studies will be extended to include VLPs and inactivated/ attenuated virus preparations.

Action: 

Partner 5 to supply more CLPs and VLPs to partners 1 and 6 to facilitate further microsphere testing.
GUEST SPEAKERS (FROM IZS TERAMO)

Giovanni SAVINI

Giovanni Savini reported that during late November 2002 about 50 animals, spread amongst 10 to 15 herds in Calabria (southern mainland Italy), were shown to be seropositive for BTV-16. This is the first occasion on which BTV-16 activity has been detected in Italy and brings the total of BTV serotypes in Italy to 3 (BTV –2, 9 and 16). As yet, no BTV-16 has been isolated from the infected animals. Giovanni then went on to discuss the rationale behind Italy’s vaccination programme. He said that if the protection and surveillance zones described in EU directive 2000/75/EC had been implemented without modification, stock movements would have been curtailed over 75% of Italy. This was considered unacceptable and so a revised strategy was adopted in which protection zones were reduced from 100 to 20 km radius and surveillance was restricted to the provinces in which outbreaks occurred. The importance of good surveillance using both sentinel herds and insect light trapping was stressed. Control strategies were based on simulation models, and projections suggested that vaccinating sheep and goats only would not have been sufficient to significantly reduce the levels of circulating virus unless very high cover levels were achieved. In 2002 therefore, attempts were made to vaccinate at least 80% of all susceptible ruminants (i.e. cattle, sheep and goats) and two areas (including Sardinia) were successful in achieving this level of coverage. These two areas showed a significant reduction in cases over those reported in 2001. In areas where less than 50% coverage was achieved, there was no reduction in the number of cases and in some instances an increase was detected. These results have validated the model. Results were then presented on the vaccine trials in cattle. Italy is the first country to use the OBP live BTV vaccines in cattle. In addition to concerns on the level of efficacy of the OPB vaccines in cattle, there were initially, concerns regarding possible teratogenic defects in foetuses. Although one of the nine calves born during the trial showed congenital defects, this was not related to the vaccination. All calves were born sero-negative and free from virus and all 18 dams inoculated with the vaccine showed seroconversion.

Discussion

Concerns were raised that the virus used for challenge of the vaccinated cattle had been passaged in tissue culture, which would attenuate it. Baptiste Dungu explained that the challenge virus was the standardised material used for vaccine trials at OBP. Dionisis Panagiotatos pointed out that even with a perfect vaccine, many factors had to be considered if a vaccination strategy was to be successful. Peter Mertens asked which segment was targeted by the diagnostic PCR used in Italy. Giovanni said that the method used was developed in the USA and detects segment 7. Since this is more sensitive than virus isolation techniques, it has not always been possible to obtain live virus for typing. Giovanni also said that in their hands the competition ELISA occasionally gave false positives but where test results conflicted, further samples were always obtained and tested.

ANY OTHER BUSINESS

Philip Mellor requested a brief summary of the presentations from each partner and a short work plan for the coming year. He also reiterated the need for scientific and financial reports to be submitted in December. Comparative vaccine trials should begin as soon as possible and it would be a great help if testing could be carried out in both Greece and South Africa. 

Dionisis Panagiotatos said that more information was required on the time and resources needed for such tests but he was happy, in principle, to offer facilities for vaccine testing including challenge in Greece. The protocols used by MERIAL and OBP should be compared and a consensus reached on methodology before testing commenced.

Philippe Dubourget outlined work to be done on the BTV-2 inactivated vaccine. First, the most effective antigenic payload needs to be determined (work to be carried out at IAH Pirbright) and then industrial scale production of the vaccine to GMP standards can be started. It is anticipated that this vaccine will be ready for field tests at the end of 2003 and this is when the Greek facilities would be required. Dionisis Panagiotatos said that early 2003 and early 2004 could be difficult (due to the demands made by the upcoming EU presidency and Olympic games, respectively) but that late 2003 could be ideal. He expressed concern about using any serotypes that were not already present in Greece and said challenge experiments would be carried out on an island already infected with BTV or in some other secure Greek facility. Peter Mertens requested virus samples from the test animals before and after vaccination and challenge to look for evidence of reassortment.

Polly Roy said a BTV-10 VLP vaccine (produced to GMP standards) is currently available. Serotypes 2 and 9 will take a maximum of six months to produce. It should now be possible to test BTV-10 VLPs and the MERIAL attenuated vaccines in parallel, with the other vaccine trials being carried out as suitable preparations becomes available. Challenge will initially be only with homologous serotypes.

Philip Mellor said that work needs to be done on tests targeting non-structural proteins/antibodies to enable differentiation between vaccinated (inactivated or sub unit vaccines) and naturally infected animals. Polly Roy said that she has already expressed NS1, NS2 and NS3 and has a working test using NS1. Chris Hamblin agreed to begin raising specific antisera to these proteins once he has suitable antigen, which Peter Mertens offered to supply. Polly Roy is also hoping to develop a polyvalent vaccine (using VLPs?). Once proof of concept has been obtained, work can begin on determining the minimum dose while maximising vaccine efficiency. 

Baptiste Dungu reiterated his concerns that resources in Onderstepoort were being under-utilised. Philip Mellor outlined the joint work taking place between partner 1 and Onderstepoort on the entomological side of the project and requested that a similar level of collaboration with Pirbright would be achieved on the molecular biology side. Truuske Gerdes is probably the best contact for further discussion.

Philip Mellor expressed his thanks to the invited speakers from Italy and suggested that they be invited to future meetings. Since they have a central involvement in the European outbreaks. The partners agreed. Similarly, thanks were extended to Baptiste Dungu for attending the meeting and it is hoped that OBP will become project partners once the legal details have been finalised.

It was suggested that the next meeting be held in Corsica. Philippe Dubourget requested that a later meeting be held there, to allow time for more vaccine data to become available. After some discussion, it was provisionally decided to hold the meeting in the last week of September or the first week in October 2003 at a location in the UK, to be suggested by Polly Roy.

Action: 

All partners to submit presentation summaries, work plans and project reports (scientific and financial) during early January 2003, to Dr Mellor.

Partners 2 and 3 to prepare a consensus protocol for vaccine testing.

Peter Mertens to supply expressed NS1, 2 and 3 to Chris Hamblin to enable work on developing a test to differentiate between vaccinated (inactivated) and naturally infected animals to commence. 

Partner 1 (Prof Mertens) and partner 2 (Truuske Gerdes) to discuss collaborating on molecular biology projects and to derive a mutually agreeable work programme.

Partner 3 and OBP to discuss requirements for OBP to associate with the project, as soon as possible, and to present any mutually acceptable agreement to Dr Mellor for ratification.

There being no further business Dr Mellor thanked all participants for their contributions and closed the meeting
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