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Discussion topics (for Day 3, WP3)

WP-3: Molecular epidemiology 
The general objectives of this WP consist in the distribution, origins and movement of different 
BTV and EHDV strains, 
by characterisation of well documented isolates of different serotypes. 
The Specific objectives are 
-to expand existing sequence databases for genome segments 2 and 6 of BTV and related -to expand existing sequence databases for genome segments 2 and 6 of BTV and related 
orbiviruses, including high quality data for 
-representative and well documented isolates of different virus serotypes from different 
geographical locations 
- to expand the sequence databases for other genome segments of BTV and related orbiviruses, 
for representative and well documented isolates of different virus serotypes from different 
geographical locations 
- to characterise novel and existing BTV/EHDV strains from Europe and the Mediterranean 
Basin, to help determine their geographical distribution, movement, potential for reassortment 
and their original sources (topotypes). 
- to identify molecular probes / primers for the rapid/ early identification of new strains-serotypes



2.2.3. WP 3: Molecular Epidemiology : Objectives:
►Identification of the distribution, origins and movement of individual BTV and
EHDV strains, by characterisation of well documented isolates of different serotypes.

▪ This will allow individual virus lineagesand therefore virus isolates to be identified
more accurately than is possible by serological methods .

▪ These studies will help to correlate variations and changesin the virus genome with
variations in the virus properties (e.g. Serological properties, Geographic origins,
Host range, Virulence, Vector range and Primer design etc).



Database / reference collection at IAH

BTV isolates   = 780
EHDV isolates =127
AHSV isolates = 29AHSV isolates = 29
EEV isolates = 17
Other orbiviruses  ~30 



Virus Isolates

Reference collection of virus isolates from differe nt geographic regions 

� Well documented origins (including location, species, date, passage  
history, clinical signs, vaccination history, etc),  historical and from 
recent outbreaks. 



Family: Reoviridae, Genus: Orbivirus, Species: Bluetongue virus, serotype 1 (BTV-1)
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Database / reference collections
Space for additional comments and discussion 



Orbivirus sequences generated

Current Target: 100 full genomes from selected BTV isolates as 
geographic reference strains for different lineages from around the 

world. world. 









Genome segment → 1 2 3 4 5 6 7 8 9 10 Comments

Sl. 

No.
Serogroup Name ↓ Virus Name ↓

1 Warrego (WARV) Mitchell River virus (MRV) √ √ √ √ √ √ √ √ √ √ sequenced in our lab

Warrego virus (WARV) √/p √/p √/p √/p

2 Eubenangee (EUBV) Tilligerry virus (TILV) √ √ √ √ √ √ √ √ √ √ sequenced in our lab

3 Palyam virus (PALV) Chuzan/Kasba virus (KASV) √ √ √ √ √ √ √ √ √ √

4 Saint Croix River virus SCRV √ √ √ √ √ √ √ √ √ √

5

Yunnan Orbivirus 

(YUOV)
YUOV √ √ √ √ √ √ √ √ √ √

Middle Point Orbivirus 

(MPOV)
√/p √ √ √/p

6

Equine encephalosis 

virus
EEV √ √ √ √ √ √ √ √ √ √

Generation of sequence data for other orbiviruses

6 virus
EEV √ √ √ √ √ √ √ √ √ √

7 Great Island virus (GIV) Broadhaven virus (BRDV) √ √ √ √ √

8 Pervian horse sickness
PHSV √ √ √ √ √ √ √ √ √ √

9 Wallal virus (WALV) Wallal virus (WALV) √/p

Mudjinbarry virus (MUDV) √ √ √ √

sequencing of other 

seqments is in 

progress

10 Wongorr (WGRV) Wongorr (WGRV) √/p

11 Umatilla virus (UMAV) Umatilla virus (UMAV)

√ √ √

sequencing of other 

seqments is in 

progress

12 Corriparta virus √/p

Tentative species

Stretch Lagoon Orbivirus (SLOV) √ √



Sequences 
The creation of satellite collections which use the  same data storage system 
for virus isolates and collect the same data, will help to create a virtual 
reference collection that will support molecular ep idemiology studies of BTV 
and related viruses on a global scale  



Diagnostic assays 



Currently available diagnostic assays



Group specific real time assays for other orbivirus es

EHDV AHSV

PHSV

EEV

EHDV – LSI kit



Diagnostic assays 
Commercialisation / availabilityCommercialisation / availability



Commercialisation of BTV detection assays with Qiag en

BTV detection kit - Qiagen



Commercialisation of BTV typing and EHDV detection 
assays with LSI

BTV typing kit - LSI



ReoID
Phylogenetic sequence analysis and improved diagnostic assay systems 

for viruses of the family Reoviridae 

Edited by Peter. P. C. Mertens and Houssam Attoui 

Back to dsRNA virus Homepage

[ Home ] [ Up ] [ BTV-2-seg-2-primers ] [ BTV-S2-Primers-Eurotypes ] [ BTV-S2-Field&vaccine ] 

PCR primers designed to detect and identify 
Serotypes of BTV found in Europe since 1998

BTV-1 BTV-4 BTV-7 BTV-10 BTV-13 BTV-16 BTV-19 BTV-22

BTV-2 BTV-5 BTV-8 BTV-11 BTV-14 BTV-17 BTV-20 BTV-23

BTV-3 BTV-6 BTV-9 BTV-12 BTV-15 BTV-18 BTV-21 BTV-24

Serotypes of BTV found in Europe since 1998

Primers have been designed for amplification and sequencing of Seg-2 from all 25 serotypes.  These are 
under evaluation and will be published soon.  They will also be presented on this web-site

http://www.reoviridae.org/dsRNA_virus_proteins/ReoI D/BTV-S2-Primers-Eurotypes.htm



Diagnostic assays 

Need to maintain and update assays
RT PCR assays for typing have a shelf life, so perh aps chips 

Elisa Type specific

DIVADIVA



Molecular epidemiology

• 15 BTV strains /lineages of 9 serotypes identified in Europe since 1998.

• New introductions / viruses detected every year.

• Major topotypes identified (Easter and Western).

• Additional strains detected in neighbouring regions  (BTV-5, -15, -24, -9w).

• Work in progress with AHSV, EHDV, EEV & other orbiv iruses.



BTV-8

Early 2008

BTV-8BTV-8

Late 2008
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15 different Introductions of BTV into Europe since 1998

Early 2009
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Peterborough

Debbie , Ashford,
Colchester

BTV-8NET(2006)

T-450-C

A-987-C

T-2126-AC1507T

Denmark
G-571-ANo change

A2430G

C2346T

C1809T

Purleigh

Sevenoaks

G1500A

G843T

G1374A

BTV-8NET(2007)

G-222-A

A-423-G

Non-synonymous substitution

Synonymous substitution

Lowestoft, Lorraine
No change

Cambridge

Chelmsford

A1518G

C2545T



Molecular epidemiology

More reference strains
More isolates (Satellite collection)
more sequencing
Whole genome
Direct from blood
Other orbiviruses
Other Arboviruses?



Risks to Europe
New BTV serotypes  (maintain assays) 
Role of full genome sequencing? 

Evidence of Reassortants
Role of Israel (Middle East?) as a focus for reassortment 
(vaccine strains + types 2, 4, 8, 15, 16, 24) 

Toggenburg virus / BTV-25 
Distinct Topotype /Genotype in the region?

The list of viruses that potentially threaten Europ e is open ended
New vaccines
BTV
EHDV
AHSV



New BTV 
strains in 2008/9

BTV-6 (vaccine strain) The Netherlands 
BTV-11 (vaccine strain) Belgium
BTV-25 (Novel Type) Switzerland



Identification of BTV-6 from Holland 2008 

Serotyping of BTV from blood samples by 
conventional RT-PCR (Mertens et al 2007)
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Identification of  BTV-11 from Belgium
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Sequence comparison showed 100% sequence similarity to BTV-6 and 11 Vaccine strains



Phylogenetic analysis of full length SegSeg--2 of BTVs: 2 of BTVs: highlighedhighlighed is type 6 in the is type 6 in the 
Netherlands and type 11 in the BelgiumNetherlands and type 11 in the Belgium
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Sequence comparison showed 100% sequence similarity to BTV-6  and 11 Vaccine strains
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Hofmann et al (2008)   Genetic Characterization of 
Toggenburg Orbivirus, A New Bluetongue Virus, from 

Goats, Switzerland. Goats, Switzerland. 

Emerg Infect Dis, doi 10.3201/eid1412.080818; in pr ess.



•e.g.Seg-5 of 2SPA2005/01; 2RSAvvvv/02; 
16-ITL2002

Between field eastern
and western strain  
and vaccine strains

•e.g.Seg-10 of 4 TUR/TR24, 9TUR2000/04  
and 9 GRE1998/01

Between field eastern
and western strains

Examples of reassortant bluetongue viruses detected  Examples of reassortant bluetongue viruses detected  
in the Mediterranean region in the Mediterranean region 

•e.g. several segments of type 2 and 4 
circulating in the western Mediterranean –
see Poster by Maan et al, this meeting.

Between western 
field strains 

•e.g. several segments of type 9 and 16 
circulating in the eastern Mediterranean –
Nomikou et al  talk this meeting

Between eastern field  
strains 



New reporting system
(from reference lab) 



New reporting system: Standard format





New reporting system 
Designed to give more information and greater precision…will 

eventually be archived via the dsRNA webpages



Reverse Genetics
Working for BTV and other reoviruses
Generic methods for any reovirus
dissemination and collaboration (e.g. by Emida)

This is the Future!!!!!



Publications

During Year 3 
~ 50 refereed  papers, 
~ 20 book chapters 
~ 50 Accession numbers 

Space for additional comments and discussion
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The Future 
• SNPS (coverage of BTv-8 across the whole of Europe) 
• In depth sequencing 
• Reverse Genetics 
• Emida and other grants
• Reference collections (other continents (India) )

• Space for additional comments and discussion



EMIDA: OrbiNet  
(Pre-Proposal submitted November 2009)

Combating orbivirus infections of livestock: unders tanding of the 
molecular basis for protein function / virus phenot ype, molecular 
epidemiology and improving diagnostic assays.: 

Summary 
A research network (OrbiNet) will be established, involving partner laboratories in 8 European countries and Israel. 
OrbiNet will enhance orbivirus research capability, provide training in advanced molecular and diagnostic techniques 
(e.g. reverse genetics (RG) techniques and reagents currently in use by partners 1 and 7), investigate key aspects 
of BTV epidemiology, and pathogenesis and develop new reagents and diagnostic techniques, during exchange 
visits between laboratories.  This will facilitate molecular studies of RNA / protein function, virus phenotype, 
identification / modification of viral epitopes and (potentially) development of novel DIVA / ‘marked’ vaccine strains.identification / modification of viral epitopes and (potentially) development of novel DIVA / ‘marked’ vaccine strains.

Partners 
Prof. Peter Mertens (IAH – UK-England - Coordinator)
Dr. Stephan Zientara (AFSSA - France)
Dr Martin Beer (FLI –Germany)
Dr. Dr. Piet van Rijn (CVI - The Netherlands)
Dr. Kris de Clercq (VARC-DV - Belgium)
Dr. Anette Bøtner (DTU Vet -Denmark)
Prof. Massimo Palmarini (ICM-UG - UK-Scotland)
Dr. Martin Hofman (IVI -Switzerland) 
Dr. Giovanni Savini (IZR-T - Italy)
Dr. Hagai Yadin (KI - Israel)  



ANYTHING ELSE???
Four years ago (late 2006) BTV typing for diagnosis and as a basis for 
vaccination, would take approximately 4 to 6 weeks by conventional serology 

Now typing can be achieved in < 4 hours.  

Topotyping, lineage identification, full genome analysis and identification of 
reassortants are all possible

….Life and Bluetongue diagnosis have moved on
MedreoNet and Ep+izone are clearly great successes! 

There needs to  be life after MedReoNet!  
Plans for further networks ?
Framework 8?


