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TOPOTYPES, western or eastern strains

NUCLEOTYPES or lineages, VP2 and VP5









• 2008
• Toggenburg
• BTV-25 







• Subclinical infection in goats
• Mild signs in sheep (exp)
• Detection of BTV-25 genome up to 2 years in blood
• Does not grow on cell-culture
• Chimeric virus for serological screening
• Horizontal transmission?



• Chimeric TOV (BTV-1)
• Sheep, no RNAemia
• Goats, RNAemic
• Both species have Abs
• Crosses the placental barrier 
• High levels of RNA in the organs



• 2010
• Kuwait
• BTV-26 





• Mild signs in sheep, short RNAemia
• Mild signs in goats, longer and higher RNAemia 
• It does not grow on insect cells
• Does grow straight onto mammalian cells
• It is not transmitted by insect
• Horizontal transmission
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•Dromedaries
•Cattle



BTV-27

Healthy

At least 3 variants (92% nt id Seg2)

Single serotype

Schulz et al., 2016; Zientara et al., 2014



• I colleghi più fidati
• Non deludono mai
• Materiale di prima qualità
• W la Sardegna





2 Farms:
F1: Silius (CA) 170 goats, 1 sheep
F2: San Vito (CA) 165 goats



Farm 1 2015:
17 sentinel animals

X      17March - cElisa

September + cElisa, -SN

…..from the entire group (17)

Whole blood

Healthy!



RT-qPCR 1-27 (Seg10)

X  9/17POS

NEG

NEG

RT-qPCR 1-24 (Seg5)

European strains (Seg2)

X  
17/17

X  
17/17



October 2015

X  8/17 + cElisa, -SN

X  
13/17

+ RTqPCR 1-27; - RTqPCR 1-24; -RTqPCR Seg2



X  90/107 + cElisa, -SN

X  
37/107

Similar scenario in Farm 2

December 2015

+ RTqPCR 1-27; - RTqPCR 1-24; -RTqPCR S



Isolation attempts

Cell lines
(KC, BHK-21, BSR)

ECE



Whole Genome Sequencing by NGS

RNA

2 blood samples (from F1 and F2) 
with the lowest Ct RT‐qPCR 1‐27 values



NextSeq 500 Illumina

Nextera XT Library preparation

300 cycles
150 paired-end reads

Run 26 hours



BTVX ITL2015

• Reads: 5 GB
• Deep Coverage 150 X 
• de novo analysis
• Nearly the whole genome was obtained (90%)
• GTTAAA; CTTAC
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Seg 2/ VP 2

BTV‐X ITL2015 Seg 6
VP5

KX234083
‐It lacks 39 aa at 5’end
‐Partial 3’end NCR

BTV‐27/FRA2014/v03 KU761002
BTV‐27/FRA2014/v02 KU760992
BTV‐26 KUW2010/02 JN255159

BTV‐25 EU839842
BTV‐27 LN713675

84.2/93.7
84.2/93.7
73.7/81.6
70.2/76.3
70.8/75.3

BTV‐X ITL2015 Seg 2 
VP2

KX234079
‐It lacks 16 aa at 5’end and 82 aa at 

3’end

BTV‐27 KM200718
BTV‐27/FRA2014/v02 KU760988

BTV‐27/FRA2014/v03
BTV‐25 EU839840

BTV‐26 KUW2010/02 HM590642

75.3/77.1
75.3/76.0
74.2/77.3
73.1/74.0
63.1/60.0

Seg 6/ VP 5

Only Seg 3 and Seg 4 were obtained
from farm 2; 100% nt id with Farm 1
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• The new BTV virus clusters with BTV‐25, BTV‐26 and BTV‐27

• No serological cross‐reactions with any of the previously known 
serotypes

• 84% of cElisa positive animals  at the end of the analysis

• Probable direct contact trasmission within goats?

• No vectors available for screening





• Contaminant of sheep-pox vaccine
• Related to BTV-26
• Novel serotype?
• No Seg 2



BTV and Libya



8 animals



Whole Genome Sequencing by NGS

RNA

1 blood samples
with the lowest CT RT‐qPCR 1‐27 values



• 66% nt id with Seg 2 of extant BTV serotypes

• 99% nt id in two genome segments with SP derived BTV strain

• Clusters with BTV-26 and SP BTV

• Serum samples failed to neutralize extant BTV serotypes

• 6/8 sheep coming from Libya were infected only with a novel BTV strain…

• 1/8 coinfection BTV-3/BTV-Y

BTV-Y TUN2017

NO SEG 2 SP BTV
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•Three potential new 
serotypes have been detected 
in goats in Mongolia by FLI 
colleagues. 

•The partial VP2 sequence 
confirmed that these three 
strains have homologies less 
than 75% with all other 
serotypes 

•One strain was able to grow 
in culture (BSR cells)

In addition….



• Acute disease
• Low id with BTV-15 (72%)
• Reassortant with classical serotypes?

South Africa



• BTV-Z ITA2017 
• Capre, Verbania
• Ulteriore sierotipo?
• 85 % id con BTV-25 



BTV-25 GROUP

• BTV-27s from Corsica
• BTV-X ITL2015 from Sardinia
• BTV XJ1407 from China

BTV-26 GROUP

• SP-derived BTV
• BTV-Y TUN2016

Two clusters of novel BTV serotypes?





Seg‐1 Seg‐4Seg‐3Seg‐2 Seg‐5

Seg‐6 Seg‐9Seg‐8Seg‐7 Seg‐10

Seg‐1 Seg‐4Seg‐3Seg‐2 Seg‐5

Seg‐6 Seg‐9Seg‐8Seg‐7 Seg‐10
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