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Discussion topics (for Day 3, WP3)

WP-3: Molecular epidemiology

The general objectives of thisWP 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
orbiviruses, including high quality data for

-representative and well documented isolates of different virus serotypes from different

geogr aphical locations

- to expand the sequence databases for other genome segments of BTV and related orbivir uses,
for representative and well documented isolates of different virus serotypes from different
geogr aphical locations

- to characterise novel and existing BTV/EHDV strains from Europe and the M editerranean
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
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2.2.3. WP 3: Molecular Epidemiology : Objectives:
» Identification of the distribution, origins and movemertftiodividual BTV and
EHDV strains, by characterisation of well documented isdaf different serotypes.

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

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

D31 Collect relevant sequence and 1solation data (Orbivirus sequence database) M36 0 PU

D32 Generate and display phylogenetic trees of BTV 1solates and serotypes M36 R U

D33 Development of primers for identification of BTV/AHSV types (segment 2) M36 0 PU

D34 Development of primers for identification of BTV/AHSV types (others M36 0 PU
segment)

D35 Database of sequences for specific virus 1solates (reference collection) M36 0 PU




Database / reference collection at IAH

BTV isolates =780
EHDYV isolates =127
AHSYV Isolates =29
EEV iIsolates =17

Other orbiviruses ~30
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/= BTV - Microsoft Internet Explorer, provided by Institute for Animal Health

File Edit View Fawvorites Tools Help
GQ - @ hkkp: f fuiens reoviridae . orgfdsRMNA_virus_proteins /ReclD/BTW-isolates . htm

13<J| [i_{] E] Gonals | ﬁ:
33

ReolD

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
[ viruses-at-iah ] [ AHSV-isolates ] [ BTV-isolates ] [ Changuinola-isolates ] [ Chenuda-isolates ] [ Chobar-Gorge-isolates ] [ Corriparta-isolates ] [ EEV-isolates ] [ EHDV -isolates ]
[ Eubenangee-isolates ] [ Palvam-isolates | [ PHSV-isolates | [ Wallal-isolates ] [ Warrego-isclates | [ Virus-nos ] [ virus-nos-by-country | [ Index html ]

Isolates of Bluetongue virus (BTV)

m the dsRNA virus collection at IAH Pirbright
Please send any requests for isolates from this collection to peter mertens(@bbsrc ac uk

Return to Virus Collection » Contents

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

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

BTV-3 BTV-6 BTV-2 BTV-12 BTV-15 BTV-18 BTV-21 BTWV-24
(Untvped or mixed isolates) | (Miscellaneouns samples) | {Original virns samples)

The reference strains of the 24 different BTV serotypes were supplied by the Onderstepoort Veterinary Research Institute (OVT) S. Africa However, some of these strains have different geographical origins




Satellite virus ref collections and Isolate data

Family: Reoviridae, Genus: Orbivirus, Species. Bluetongue virus, serotype 1 (BTV-1)

Original
PI f sampl .
ggeo p.e * Original
original material,
focs Isolated from sample
*|AH dsRNA . . hich host Position of supplied to
. _ Virus Species country W_ ! ! . Adapted to PPl
virus collection Speciese.g cow,| storagein _ the
& town . which cell .
number . sheep, etc reference Suppliers collection by References
Serotype [orid types )
S freezers Isolate person / Comments & accession
(ICTVdb isolate| . e (Date of virus Designation institution numbers
: (identification . . (Passage
Accession method) (date isolation, (Date added history of
Number) - where, by |to collection) y [IAH,ISIS
original sample)
whom) sample
plewas number]
taken) [IAH passage
history]
Reference and vaccine strains
RSArrrr/01
Shelf B2, .
(41010B4F) boiBZB Duplicate samples, box B3
' iti A 122
BTV Type 1 _ rows E1-F10 Vero, C6/36, po;mon E2(p) [S2:AJ585122,
TR Eaiiee Supplied by KC cells supplied to Oscar R. | S3: DQ186792,
b )épe 2> RT-PCR ovi NK (addedito (Ref. Strain) Gonzélez Llamazares | S6:AJ586695]
an sge uencin S. Africa* collection on (E2/BHK7) (Avenida Parroco Pabld
q g [IAH-BHK2] Diez 49-57, 24010 - Leor{-M aan et al 2007
17th March Spain -
1982) pain,

22nd Nov 2007)
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Generation of seqguence data for other orbiviruses

Genome segment - 1 3 5 7 8 10 Comments
l\slclz; Serogroup Name Virus Name |
1 Warrego (WARV) Mitchell River virus (MRV) v \' \' VIV V [ sequencedin our lab
Warrego virus (WARV) V/p V/p V/p| v/p
2 Eubenangee (EUBV) Tilligerry virus (TILV) v v v ' v V | sequenced in our lab
3 Palyam virus (PALV) Chuzan/Kasba virus (KASV) v v v V| V v
4 Saint Croix River virus SCRV v v v v v v
Yunnan Orbivirus
YUov v Vv Vv '/ v Vv
5 (YuOVv)
Middle Point Orbivirus
(MPOV) v/p v v/p
Equine er'\cephalosw EEV y y y v v y
6 virus
7 | Greatsland virus (GIV) Broadhaven virus (BRDV) ') \') ']
8 | Pervian horse sickness PHSV v v v ViV v
9 Wallal virus (WALV) Wallal virus (WALV) v/p
sequencing of other
Mudjinbarry virus (MUDV) ' v seqments is in
progress
10 Wongorr (WGRV) Wongorr (WGRV) v/p
sequencing of other
\' segments isin
11 | Umatilla virus (UMAV) Umatilla virus (UMAV) progress
12 Corriparta virus v/p
Tentative species
Vv

Stretch Lagoon Orbivirus (SLOV)
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Commercialisation of BTV detection assays with Qiag

b+ Cluick Order -:'E My Cart  » My Account

28000
ell"c:Yll Sample & Assay Technologies

Home Products * Order ¥  Support ~  About QIAGEN *  Contact *  Careers = &

ProductFinder Bluetongue disease research

Product Catalog Bluetongus dizgase (BT) i= a noncontagious viral dizease transmitted by the Culicoides midge. While the d=RNA. virus can

infect most =peciez of demestic and wild ruminantz, sheep are the most severely affected. BT iz listed by the OIE az a
Products by Lab Focus - . nofifiable dizease and has been obeerved in Australia, the USA, Africa, the Middle East, Asia, and Europe. The sconomic loss
to the international livestock trade due to BT is estimated at about 53 kilien per year. While virus i=zolation and =serological
methods have historically been used for BT virus detection, molecular methods based on viral RNA detection are becoming
the standard.

Products by Application

» Animal and Veterinary Testing \

Biomedical Research

. |
Biozecurity and Biodefenze 3 2 g a @ @

Drug Development .
Genstic identity and Forensics

Molecular Diagnostice

QAGEN provides the technologies for zensitive, specific, and fast molecular identification of bluetongue viral RNA.

Tizzus Management Manual viral RMA purification
irug Research

Environmental & Water Testing m Qlaamp Viral ENA Mini Kit for viral RMA izolation from serum or plasma

® Bheasy Kitz for viral RNA igolation from a wide range of =olid =amples
Products by Genesz DUEERLREE 8 P

Automated viral RNA purification

B Automate the Glaamp Viral RNA Kini Kit and RNeazy Mini Kits on the Qlacube for 1 to 12 samples per run

® ‘firal RNA purification from up to 95 samples using the BioSprint 35

= New! High-throughput purification of viral RNA, viral DNA, and bacterial DMNA from veterinary zamples using the BioSprint 35 One-For-All Vet Kit
= Fully autemated viral RNA purificatien in 95-wel format using the BicReobot Universal Svaetem

® Mew! High-throughput purification of viral RNA from a variety of 2ample types uging the Qlaamp One-For-All Nucleic Acid Kit

= Fully automated; high-performance purification of nucleic acids using the Qlasymphony SP

m New! Affordable, high-throughput nucleic acid purification u=ing the Qlaxtractor

RT-PCR and real-time RT-PCR

en

BTV detection kit - Qiagen #3BBSRC
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Our Our Funding Working Science Publications Media,
organisation sCience research with business in society news & events

Home = Media, news and events = Media relesses = 2009

Media, news and events: IAH-industry collaboration launches bluetongue Related links

< Media releases test klt © Institutes of BBSRC

2007
2008
2005

@ Chief Executive's blog Visit Laboratoire Service International websiteh

< News .

< Ewents

2 Video and audio 17 August 2009

“ News e-mail

Koot : BBSRC institute, the Institute for Animal Health has been collaborating with Laboratoire Service International (L5I) - a company

# Media training specializing in the detection of pathogens of importance to animal health. Together these partners have seen through the

< Media briefings development and commercialization of novel real-time RT-PCR-based molecular assays for the identification and typing of

& ‘Funded by BESRC' brandi bluetongue viruses. The 'TagVet BTV European Typing Kit' allows detection of BTV 1,2,6,8, 9, 11 and 16 (types that are in Europe);
fulfilling a growing demand for fast and reliable laboratory tests to identify and differentiate BTV types, helping to monitor and
contain existing and future outbreaks. The kit is now available.

BTV typing kit - LSI #5BBSRC
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ReolD

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

BTV-1 BTV-4 BTV-7 BTV-10 BTVv-13 BTV-16 BTV-19 BTV-22
BTV-2 BTV.5 BTV-8 BTW11 BTV-14 BTV-17 BTV-20 BTV-23

BTV-3 BTVv-6 BTV-9 BTWw12 BTV-15 BTV-18 BTV-21 BTV-24

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/Reol D/BTV-S2-Primers-Eurotypes.htm







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.

#3BBSRC




15 different Introductions of BTV into Europe since 1998




(EETRRRRrr

borou

C_BTV-8NET(2006) D

""" T-2126-A
""" Debbie , Ashford, No change
LS vt C0|CheSter v b Ve
SRR A 087.C
D)
T-450-C
A-423-G
....... S
G-222-A
No change
Lowestoft, Lorraine BTV-8NET(2007)

Synonymous substitution

== NON-Synonymous substitution






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

#3BBSRC



New BTV
strains in 2008/9

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




Serotyping of BTV from blood samples by
conventional RT-PCR (Mertens et al 2007)

| dentification of BTV-6 from Holland 2008 | dentification of BTV-11from Belgium

:
A182/08/1

3ie =4

1 KB DNA M

1:155F/710R - 1723
2: 301F/790R — 1630
3: 153F/853R — 2226
4: 35F/ 439R - 1211

O@§—>@

NET2008/04

Sequence comparison showed 100% sequence similarity to BTV-6 and 11 Vaccine strains



Phylogenetic analysis of full length Seg-2 of BTVs: highlighed is type 6 in the
Netherlands and type 11 in the Belgium

BTV-9/IND2005/01

BTV RSArrrr/19 N
rrrr.
BTV—lBS?r—\L/JSRASZA(‘)03;8£71 BTV-9-Caribbean
I'rrr
BTV RSArmmr/02 BTV-5/USA2003/05
BTV-2 Caribbean  BTV-2/M21946 BTV RSATr/05
AY493687-BTV-2-Taiwan
BTV-2IND1982/01 BTV-25 (TOV)
BTV-1/X06464 BTV RSAr11/04
BTV RSArrrr/01 BTV-4-SPA2004/01
BTV-1 ALG2006/01 BTV.

BTV-11/Belgium
BTV RSArrrr/11

BTV-11/2IM2003/02
BTV RSArrrr/17

ﬂl?/S?ZlSS

BTV-17 Caribbean

BTV-23/U04200
BTV RSArrrr/23

BTV RSArrrr/18
BTV RSArrrr/08

BTV-6-USA2006-01

BTV RSArrrr/06: BTV RSAvvvv/06
BTV-6 NET2008/04 Heetan

- BTV-14-USA2003/03
BTV RSArrrr/14

BTV RSArrrr/21

BTV-24 Caribbean

BTV RSArrrr/24

BTV-3/X55801
BTV RSArrrr/03
BTV-3-USA2006-10
BTV-13/D00153
BTV RSArrrr/13

BTV RSArrrr/10
BTV-10/L29027
BTV-10-IND2005/04
BTV-10-USA2002/03

BTV-16ISA1991/01 BTV-10-caribbean o x : \
BTV-16-1ISR2003/01 K .
P BTV RSATI/16 )-\ -
05 i BTV-15/ZIM2003/08 -_
BVT-22-USA2002/02 BTV RSArmr/15
BVT-22-Caribbean BTV RSArrrr/12

BTV RSArrr/22  BTV-12/NIG1982/09

Sequence comparison showed 100% sequence similarity to BTV-6 and 11 Vaccine strains



Phylogenetic analysis of full length
Seg-2 of BTV serotypes But will TOV reassort with other BTVs ?

BTV-9/IND2005/01
BTV RSArrrr/19

BTV RSArrrr/09
BTV_;Q_I:\L/JSRASZX%;S: BTV-9-Caribbean
BTV RSAITT/02 Fi

: BTV-5/USA2003/05
BTV-2 Caribbean  BTV-2/M21946 BTV RSATr/05
AY493687-BTV-2-Taiwan

BTV-2IND1982/01 MM 29 7

BTV-1/X06464 /

BTV RSArrrr/01 BTV RSArrrr/04 PEAN
BTV RSAIT/20 20 \
_
BTV RSArrrr/11
B - M200 0 11 \
BTV RSArrrr/17 17
R BTV-17/S72158

BTV-23/U04200
BTV RSArrrr/23

BTV RSArrrr/18
BTV RSArrrr/08
BTV-6-USA2006-01

BTV RSAMT06 —
BTV-14-USA2003/03 %

BTV-17 Caribbean

s ——

BTV RSArrrr/14 .
BTV RSArrr/21 BTV-24 Caribbean 2 4
\ BTV RSArrrr/24
BTV-3/X55801 —
BTV RSArrrr/03 BTV RSArrrr/10
BTV-3-USA2006-10 BTV-10/L29027
BTV-13/D00153
B ot BTV-10-IND2005/04 10
BTV-10-USA2002/03
BTV-161SA1991/01 BTV-10-caribbean
BTV-16-ISR2003/01
—_ BTV RSArrr/16 \
0.05 ‘ BTV-15/X|M2003/08 -
BVT-22-USA2002/02 BTV RSArm/I® Nucle¢ type A
BVT-22-Caribbean BTV RSArrrr/12

BTV RSArrr/22  BTV-12/NIG1982/09




Western EHDV group Eastern EHDV group

Swiss ‘BTV-like’ goat virus

#3BBSRC
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Hofmann et al (2008) Genetic Characterization of
Toggenburg Orbivirus, A New Bluetongue Virus, from
Goats, Switzerland.

Emerg Infect Dis, doi 10.3201/eid1412.080818; in pr ess.
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Examples of reassortant bluetongue viruses detected
In the Mediterranean region

Between field eastern
and western strain
and vaccine strains

Between field eastern
and western strains

Between western
field strains

Between eastern field
strains

e e.g.Seg-5 of 2SPA2005/01; 2RSAvvwv/02;
16-1TL 2002

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

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

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

@5 BBSRC
” bioscience for the future






Bluetongue Molecular Epidemiology Report Form [2008-12-01)

O6E - ARE-RES-FOR-0ES

Dtz samaole received at [AH: 18 Now 2002
144 SEIESTARS sample pumber:  ALES M08 no 1
Sender REf: Anienal B ELB3306 3380340
Date cofisctec: vires iselased 2t TAH on 01-12-96
Species: from sheep biood

Diagnastic Report dete: 16/11/08

Diagrostic Report s=nt to: Oiga Adangars,
Greece,

Date ezred for penersd reszase: 26 Mov 2009

1
ETW-E Soarth
- RE&rmr/OE
1 Africa ! — 25352939 23k
|reference strain|

Orbivinzs Ref Collection No:
Date received for sequendng:

GREZDOR 0L
15-07-2009

Sequencng Report cabe: 15/11/09
Prepered by Narender 5. Maan/ Kiki Momikou

Wimbariad used: KC ool cabture vines | Chedosd by: Sushils Maan/ Peter Mortens
Gemome sEpmient saquenoed: Seg-2 Serotype: BT-8
Stethod used: Anchor ligation | Topotype of Seg ¥ W 4
Primers ussd: phased and &5 primers | Hudeatyoe: o

Repion 5rd Moo NEdetermined: full kength (2929) Mo of rt compsred: 29319
Gems l=ngth: M35

HNo. of ambipuities: mone

Comments [ condusions:

The wirus isclsbs {SRE200E/ 01} was inftially identified & ETV-E by real-time RT-PCR targetng
Sex-2 [Aszay supplied oy Laboratoire Servios Snkernationsl (LS.

Seguence anatyses also confirmed the identificatan of this vires as BTV-E [figue 1)
This mnalysis showed that ik is most clossty reizted to sirains from the Elropesn cutbresak caesed oy
BTW-E, inchuding the index oas= from the Netherfapds {from 2006 - NETZ006/02) and & ister strain
froem lraed ffrom 2008) {fzure 2). SREID0E/M i distnct from the western strains of type B from
Migeria, Dman, eryn apd isber strains from South Afrips.

We therefore conciace that this isolste foutoresk finossion, regresent an extension of the

Europesn cutbreai of BTW-B.

" nt, nuciectides;

1: Comparison of 2 nucleotide
to 2% BTV referemce strains

af BTV-8 from Greece in 2008

Mozt Chosely Related Viruses
Refererce
in orSer of: oflection nember Mo ink eompane =
N Wiz type [ e i
similanty fo i a e, dentity
target sequence [Acoeszion EEm =
rramaer]
ETV-2 HET2005/04
: Metherlands (AMASS031] 29352939 =%
ETW-E o3k
z el [FlZE3373 Z533,/2539
Lo MIGLSEL/0T 56%
3 BTV-E Nigeria P 25352539
ETW-E South .
4 ARrien AsAfoSZioL Ja8/2539 aak
3 bl SDI.II:h RSALSE7 01 TOE 2539 53.E%
Africa
ETW-E South
& atric RSAf92E/01 E75f2839 53.3%
ETY-Z Sauth RSArTriGE
7 Atrica MEE_ z533/2539 23%
|reference strain] 2
EEN——/01
z BTV-E Kanys PR 2532/3533 23%
s ip to R T T
Refererce Ma. nt
I.n -unl.zr of viros type f mame | coflection nember Compsred :ﬁ_
similmsity to / J Idemtity
target sequence fRerEsii Sepiinnt

Mo of Taes: 28

Cemta File : ETV typing BTW-15 Seg-2 mag
Dot Tidle (GRETODE DL

Dt Types - Nudeotide [Coding)

Analysis - Fhylogery reconstruction

Tres inference - s=============

NEethod : Neighbor-loining

Phylcgeny Test anc options - Eootstrap {300
reolicates; seed=E4238)

Inchucs Sites - =========——==——=

Gapsy Miszing Data : Prirwise Deletion
Co<don Positions - ist+2nd+ 3re+Hancoding

Sushstitution Moged - ==

Model - Nucieptide: p-distance
Substibutions ta Incluge : o: Transitions +
Transversicns

Faiterm among Linepges : Same (Hemegeneous)
Rabes smong sites : Uniform rates

Mo, of Sibes - 2939

Mo Of Bootstrap Beps = 300




BTV ArrrEnA, gt
BTVBHE kit A BEE S

Al wirus ksclates in this analyzis bebong to the western group of 8TV-8 no sastern 8TV-8 virus
isolates or sequence data were available for comparisan,

Mo of Taxe: 21 Model - Nucleotice: p-distance

Cemta File : BTW typinghBTV-2 Sag-2 mag Sunstitutions to Inchede : d: Transitions +

Dats Tithe - GREIOOE/T1 Trarsversions ]

Cmta Type - Nudeotide (Coding) Fatiam amang Uneages - Same (Homogeneaus)
Anslysis - Fhylogery racomstruction Rates amomg sites : Uniform rates

Tres Inferance | SSS=S==ss===ss Mo, of Sites 1 2535

Method : Heighbar-loining P OF Bootztrap Reps = 300

Fhyiogeny Test Sno options - Bootstrap (300
replicetes; seed=E4738]

inchuds Sitpg - —=—=——x—-—r

Codon Posteons © 1st4Z2rd4 3rctNoncoding
Substitution Model ; ==—========—x

!qlnripm-p-e!ih'f: . _ .
Sushils Mazn, Narender 5. Maan, Eiki Nomikoy, Carrie Eatten, Cheis Dure & Peter Mertens |
13 Novemoer 2005

If further information is reguired conc=rming thess results pissse conksct the Shestongus Reference
Labaratary at AH Fironght, Ui
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« De Clercq, et al (2009). Emerge of bluetongue serotypes in Europe, Part 2: the occurrence of a BTV-11 strain
in Belgium. Transboundary and Emerging Diseases. Accepted.

* Brenner, et al (2009). Orbiviral diseases of ruminants in Israel — 2006 to 2009. Israel Journal of Veterinary
Medicine. 64 (3):90.

« Anthony, et al (2009b). Genetic and phylogenetic analysis of the core proteins VP1, VP3, VP4, VP6 and VP7
of epizootic haemorrhagic disease virus (EHDV). Virus Research 145: 187-199.

« Anthony, et al (2009c). Genetic and phylogenetic analysis of the outer-coat proteins VP2 and VP5 of epizootic
haemorrhagic disease virus (EHDV): Comparison of genetic and serological data to characterise the EHDV
serogroup. Virus Research 145: 200-210.

= Anthony, et al. (2009d). Genetic and phylogenetic analysis of the non-structural proteins NS1, NS2 and NS3
of epizootic haemorrhagic disease virus (EHDV). Virus Research 145: 211-219.

* Nomikou, et al (2009). Evolution and phylogenetic analysis of full-length VP3 genes of eastern Mediterranean
bluetongue virus isolates. PLoS ONE 4(7): e6437. doi: 10.1371/journal.pone.0006437.

» Maan, et al (2009). Molecular epidemiology studies of bluetongue virus. In: “Bluetongue Virus"from the Series:
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* Mertens, et al (2009). Bluetongue virus diagnosis. In: “Bluetongue Virus”from the Series: Biology of Animal
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Diseases 15, 317-319.

* Maan, et al (2008). Sequence analysis of bluetongue virus serotype 8
from the Netherlands 2006 and comparison to other European strains.
Virology 377, 308-318.

» Batten, et al (2008). A European field strain of bluetongue virus derived
from two parental vaccine strains by genome segment reassotment.
Virus Research 137, 56—63.

* Yadin, et al (2008). Epizootic haemorrhagic disease virus type 7 infection
in cattle in Israel. Veterinary Record. 162, 53-56.

» Mertens, et al (2007). The design of primers and use of RT-PCR assays
for typing European BTV isolates: Differentiation of field and vaccine
strains. Journal of General Virology 88, 2811-2823.

* Maan, et al (2007a) Analysis and Phylogenetic Comparisons of Full-
Length VP2 Genes of the Twenty-Four Bluetongue Virus Serotypes.
Journal of General Virology, 88, 621—-630.

» Maan, et al (2007b) , Rapid cDNA synthesis and sequencing techniques
for the genetic study of bluetongue and other dsRNA viruses. Journal of
Virological Methods 143(2):132-139.

» Anthony, et al (2007). A duplex RT-PCR assay for detection of genome
segment 7 (VP7 gene) from 24 BTV serotypes. Journal of Virological
Methods 141: 188-197.






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

Aresearch 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.

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 Bgtner (DTU Vet -Denmark)

Prof. Massimo Palmarini (ICM-UG - UK-Scotland)

Dr. Martin Hofman (IVI -Switzerland)

Dr. Giovanni Savini (IZR-T - Italy) @5 BBSRC
Dr. Hagai Yadin (KI - Israel)



ANYTHING ELSE?7??

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?

#3BBSRC



