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Summary: The Reoviridae represents one of the largest families of viruses, containing 10 distinct virus genera, over 60 different virus species, over 200 virus serotypes and many unassigned viruses.  These viruses characteristically have a genome composed of 10, 11 or 12 segments of dsRNA.  Several of these viruses are the causative agents of economically important disease, affecting humans, crop plants, fish, insects, reptiles or domesticated animals.  The project will provide additional RNA sequence data for these viruses, including particularly members of the genera Orbivirus, Seadornavirus, Coltivirus and Aquareovirus.  This will allow us to create a database for selected reference strains, making it possible to identify new virus isolates more rapidly and precisely than before, by RT-PCR and sequence analysis.   Since these nucleotide sequence data can and will be disseminated via the Web, such diagnostic methods can be used in other laboratories, helping to circumvent the need for the expensive standardised reagents currently required for diagnosis by conventional serological methods.  These studies will also provide basic epidemiological data to improve our understanding of the distribution and movement of individual virus strains.

Problem: Correct and rapid identification is essential if we are to understand the threat posed by these viruses and then design and implement appropriate control measures.  Precise identification of virus serotype is particularly important for identification of appropriate vaccines and vaccination strategies.   The majority of the test systems currently used for the members of the Reoviridae are serologically based.  For example, within the genus Orbivirus, several virus species (including Bluetongue virus (BTV), African horse sickness virus (AHSV), Equine encephalosis virus (EEV) and Epizootic haemorrhagic disease virus (EHDV)), can be efficiently and rapidly identified by ELISA. However, these assays depend on the availability of standardised and therefore expensive diagnostic reagents and reference antisera, which are not immediately available within many laboratories around the world.  At the outset of this project members of the genera Coltivirus, Seadornavirus and Aquareovirus, were relatively less well characterised, such that relationships between strains and even the numbers of virus species and serotypes within each genus was poorly understood

Since 1998 Bluetongue virus (BTV) (the prototype Orbivirus species) has been causing disease across much of Mediterranean Europe.   These outbreaks have been caused by 5 distinct BTV serotypes (BTV-1, 2, 4, 9 and 16). The precise identification of orbivirus serotype can currently only be achieved by serum neutralisation assays.  These techniques, which depend on initial virus isolation and may need repetition to generate reliable results, can be slow (weeks).   In addition such assays cannot distinguish between distinct virus lineages within a single serotype and do not therefore provide detailed epidemiological data concerning the distribution and origins of individual virus strains. BTV serotype is controlled primarily by the viral outer capsid protein VP2, which is encoded by segment 2 of the virus genome.  Sequence analysis of segment 2 could be used not only to identify virus serotype but also, by comparison to sequences of reference strains, the most likely origins of individual virus strains.

Aim: The project will develop sequencing methods and provide sequence data for selected members of the virus family Reoviridae.  These studies will focus on members of the genera Orbivirus, Coltivirus, Seadornavirus and Aquareovirus.  For example within the genus Orbivirus many of the 20 virus species are currently have either not been analysed or have been only partially sequenced.  The complete genome of representative reference stains of different Orbivirus, Coltivirus, Seadornavirus, and Aquareovirus species and will be analysed and used to identify new virus isolates by phylogenetic sequence analyses and comparison.   Genome segment 2 of representative isolates of different BTV serotypes will also be analysed.  These data will identify the distribution and relationships of specific virus strains and lineages and will facilitate the design of primers for use in both serotype and virus-species specific RT-PCR based assays

 Expected results: The project will establish a reference collection of BTV, other Orbiviruses and other members of the family Reoviridae.  This collection will represent a long-term resource, providing diagnostic reagents and material for further research projects.   The nucleotide sequence data generated by the project will be used to create a database for identification of viruses within the genera Orbivirus, Aquareovirus, Seadornavirus, and Coltivirus, more accurately than ever before.  The genomes of unassigned and uncharacterised viruses (particularly those genome segments coding for conserved T2 or Pol proteins) will be analysed.  This will help to determine their relationships with established virus serotypes, species and genera and therefore their correct classification, or to decide if they represent isolates of new virus species or even new genera.   By generating phylogenetic trees for different viruses (for example by comparison of genome segment 2 of European BTV isolates) the project will not only help to identify the serotype of specific virus isolates, it will also determine the probable origins of individual virus strains, helping to inform future control strategies.   These sequence data will also help us to design primers for the amplification of specific regions (segments) of the viral genomes and thereby the development of more rapid and more sensitive species and serotype specific assays based on RT-PCR.

Potential applications: Sequence data for the virus genomes will be added to the international sequence databases, for general use by the scientific community.   Accession numbers for members of individual virus genera, species and serotypes, together with phylogenetic trees illustrating their relationships will be added to those already available on the dsRNA virus website. In particular these will demonstrate the relationship of current European isolates of BTV to vaccine and other field isolates of the same serotypes from around the world.     The development of RT-PCR and sequencing based methods for the identification of individual virus species and serotypes, will support existing diagnostic capabilities within the laboratories of the partnership.  As these methods are validated they will be published and made accessible to other laboratories working with or seeking to identify these viruses. Using such assays, studies will be made of the prevalence of coltiviruses and seadornaviruses in tick populations within Europe and in ticks provided by collaborating laboratories from around the world.  Assay systems will also be constructed for aquareoviruses to assess their distribution, prevalence and impact in commercial fisheries.  By analysing the genomes of viruses that are currently classified within the genus Orbivirus but as yet unassigned to a specific virus species, the project will either show that they belong to one of the established virus species, or that they represent a new species. These data will be particularly valuable for the identification of new or emerging viruses.

Project web-site: The dsRNA virus website is accessible at http://www.iah.bbsrc.ac.uk/dsRNA_virus_proteins/
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Figure legends for Abstact figures

Figure 1:  Diagram of the structure of BTV showing the position of the serotype-specific outer capsid protein VP2 and the more conserved and virus species specific internal proteins Pol and T2
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Figure2:  A phylogenetic tree showing comparisons of Bluetongue virus serotype 2, genome segment 2, indicating African origins for the current European BTV-2 virus strains 
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