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History pre 1998

First described in 18th century: confined to Africa
1924 Cyprus, 70% mortality

1943 -47 Palestine and Turkey

1948 USA

1951 Israel and Asia

1956 BTV -10 Eastern Mediterranean ( Morocco, Spain, Portugal
) 75% mortality in sheep, 17,900 killed in 4 months

1969 BTV -4 Cyprus
1979 -1980 BTV -4, Greece

European outbreaks were infrequent, short lived and involved
only a single BTV serotype on each occasion.
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U 1998 - multiple annual incursions started into Southern
Europe.
u 1999 -
U Multiple exotic serotypes arriving in Southern USA
U New serotypes (BTV -2, BTV -7 in Australia)
U Western vaccine -strains (BTV -2, BTV -10) in India
(disease in native breeds I ~25% sheep fatality rates )
U 2006 1 BTV -8in northern Europe (~25% sheep mortality)
U 2010 - Novel serotypes - detection of BTV -25, 26, 27,
U 2014 BTV -4 arrives and spreads in eastern Europe.
U 2015 BTV -8 reappears in central France ( but low virulence )
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Culicoides vector species from Europe, Africa and the USA

C. sonorensis

C. Imicola
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Bluetongue:
clinical signs

School of Veterinary Medicine and Science



Haemorrhages in the dermis of a BTV-8 infected
sheep, at 8 d.p.i (peak of viraemia)
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The first
recorded
outbreak of
Bluetongue in
Northern-
Europe
started in the
NEEILERS
during 2006 i
efore
spreading
across the
rest of Europe

Conjunctivitis



“A:week old calf with beha‘\_/—ic;t_;rélvéchgcomotory
problems.

Brain with cerebral hemispheres replaced by a
fluid filled sac. (Wouda et al 2008)
_ U mm—
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Bluetongue:
Virus structure
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Organisation of the BTV
capsid and genomic dsRNA
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The outer surface of the BTV virus particle
VP and VP5- Encoded by segments 2 and 6

(Cryo-EM and xray crystallography reconstruction)
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The emergence of Bluetongue
In Europe Since 1998

Why Is this happening now?
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Introductions of different BTV strains into 1'. Nottingham
Europe and North Africa 1998 to end of 2007
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Incubation in the insect : extrinsic

iIncubation period

(Purse et al., 2005)

Extrinsic incubation
period (EIP) of BTV
inside vector

Uninfected adult
vector bites viraemic
ruminant host

Infective host « EIP Lasts from 4 days to 20 days *

Vector competence depends on
Reritable barriers to virus dissemination
ide vector, & is partially dependent
on N perature *

BTV Transmission Cycle

Host develops a viraemia Adult 9
and is infective to vectars N -
after 2 to 4 days

When the infected adult
vector has matured and
laid a batch of eggs * it
hites and infects a
susceptible ruminant host

Latency
period

Susceptible host
* = temperature dependent process
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BTV -1 polymerase activity
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Recent climate warming and I
Bluetongue outbreaks in Europe

Summer — European seasonal temperature anomalies over land areas
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The recent emergence / detection of
novel BTV serotypes
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|l ORSArrrr/19-AJ585140 ZRSAT11/07-AJ5851
ROA 05-AJ 58 6

ADCAvervr/NO A TCOCE1 DN
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Institute of Diagnostic Virology
99 BTV-7 AJ585128
BTV-19 AJ585140
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BTV Segment

3 phylogenetics

A Recent serotypes:
BTV-25 and above

A Eastern topotype
mainly Asia, Oceania ,
Europe

A Western topotype
mainly :

Africa, Europe

>
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—3}— Novel serotypes
—~ also

Novel topotype

. Major
Eastern
topotype

>— Major
Western
topotype
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A BTV-26 identified in 2010 in sheep from
Kuwait

0

(i

caused only very mild disease in sheep.

replicates and persists  in goats but no clinical
signs.

detected in urine.

contact transmission was detected between
goats, in the absence in insects.

BUT did notinfect adult Culicoides or Culicoides
cell line (KC cells).
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3 infected goats

3 incontact  controls

4 barrier control goats

Iml Subcutaneous inoculation
BTV -26 KUWZ2010/09 BHK?2

106 TCID go/m |

Samples of serum,
EDTA blood and
nasal/ocular swabs
were taken
throughout the study
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Generation of BTV -1/ BTV -26
mono -reassortants by reverse genetics

Seg-2 | Seg-3 | Seg-4 | Sep-5 | Seg-6 @ Seg-7 | Seg-8 | Seg-9 | Seg-10

Virus

rBTvV-1,. .,
rBTV-1,:5:567
rBTV-1,:<;
rBTV-1,:<,
rBTV-1,4 ¢,
rBTV-1,. ¢
rBTV-1,; <5
rBTV-1,; <5
rBTV-1,¢¢q
rBIV-156510

Panel of generated BTV -1/ BTV -26 mono -reassortants

Pullinger et al., (2016). In PLoS ONE. doi: 10.1371/journal.pone.0149709
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Replication of BTV~ -1and BTV -26  fff¥ ot el
reassortants in BSR cells e S

Seg-1
Seg-2,6,7
Seg-3
Seg-4
Seg-5
Seg-6
Seg-7
Seg-8
Seg-9
Seg-10

MOI = 0.04, Values are means £ SEM of 3 experiments, with 2 determinations each



