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Symptomatic cattle = whole blood samples VetMAX™ EHDV Kit Genotyping by rRT-PCRuve:
(Maan et al., 2017)
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Note del presentatore
Note di presentazione
Veterinary service collected whole blood and serum samples from symptomatic cattle that were used for diagnostic investigations
We analysed blood samples by real time PCR that is able to detect all EHDV serotypes, then positive samples were analysed using real time PCR that identify reference EHDV genotype
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Symptomatic cattle = whole blood samples VetMAX™ EHDV Kit Genotyping by rRT-PCRuve:
(Maan et al., 2017)



Note del presentatore
Note di presentazione
But this real time failed in genotyping all the positive samples
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Note del presentatore
Note di presentazione
Meanwhile serum samples were screened for the presence of EHDV specific antibodies using a competitive ELISA (c-ELISA) test. 160 were positive and 30 had enough material left to be tested by SN test. 


Serological analysis
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Note del presentatore
Note di presentazione
In this case, positive sera showed neutralization only for reference isolates EHDV-6 and -8 . No significant difference was found in the titres obtained between the two reference strains EHDV-6 and 8 so at this point in the story according to what happened in the past with ehdv-6 circulation, for the well-known cross reaction between 6 and 8, and the fact that EHDV-8 reference strain dates back to the eighties in Australia, 
we thought the occurring EHDV strain belonged to serotype 6.  But this assumption was made way before genome analysis and VN



NGS on blood samples

erse Transcription
* (using random and 3’ primers)

NG\ N

i L
———
¢ Klenow Reaction
” u U — (using random and 5' primers)

6 EHDV positive
blood samples

SISPA protocol+ NextSeq 500

EHDV specific primers for 5’-3’ termini MidOutput cartridge 300 cycles
150 paired-end reads



Note del presentatore
Note di presentazione
To characterize the genome constellation of the occurring EHDV strain, six blood samples with the lowest real time Ct values were selected for Illumina sequencing. and de novo assembly produced nearly complete consensus sequences for each genome segment for all six samples


segment 2 - VP2

serotype 1
serotype 2
serotype 4
serotype 5
serotype 6
serotype 7
serotype 8
serotype 10

6/2 reassortant

845280/USA/2012
45250/USA/2012
USA/2012
45290/USA/2012
K754250/USA/2018
H845270/USA/2012
H845240/USA/1998
M636898/USA/2000
U140729/USA/2004
U140730/USA/2002
H845370/U. :Al2007
U140728/U
H845380/U:; 3

0
F570124/11-31 74 1/USAI201 1

K754240/USA/20
K958988/USA/201 7
K959008/ USA/201 8
H845300/US
J1251 91/13-04197/USA/201 3
H845310/USA/2012
U140727/USA/2012
H845330/U.
H845350/U;
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H845360/U:
H845340/!
G737

F688817/USA/2015
K958998/USA/: 01 7
IN824458/USA/.

K95901 8/USA1201 8
U140735/USA/1991
U140733/USA/1993
U140734/USA/1993

M744998/Canada/1962

U140737/USA/1975

U140738/USA/1971

U1 40736/USA/1 990
U140731/USA/

U1 40732/USA/ 993
T246299/France/2014

965386/France/2011

'45078/Ibaraki/Japan/1959

M509051/Ibaraki/Japan/1997

U173875/Italy/2011

C202947/SG-1/Japan/2002

C202945/VP2/Japan/2000

C202951/KS- 7/Jaj)anl201 3
C018714/Ibaraki/Japan/2013
C20295/21KS 8/Japan/2013

202944/ON-4/Japan/1998
T013315/JC13C673/China/2013
'T013325/JC13C644/China/2013
C202942/Kawanabe525/Japan/1985
M156728/Australia/1995
C202950/0ON-1/Japan/2013
946/0ON-1/Japan/2001
02949/0ON-6/Japan/2010
/Israel/2016
srael/2016

Q436732/France/201 1
442582/Ecuador/20
F570114/1 0-0235-1IUSA1201 0
U140746/USA/2
U1 40747/USA/2006
U140744/USA/2010
U140745/USA/2008

140748/USA/1974
C_0133971/USA/1955
M745038/CSIRO_753/Australia/1981
IM641773/USA/2006

K5002281/0V1265/USA/2019

K5002381/0V1288/USA/2019

K5002181/0V1248/USA/2019
C320035/HG-1/Japan/2015
45068/31 8/Bahra|n/1 983

< U523922/ISR-1 975/Israe|/201 5
U523923/ISR-4487/Israel/2015
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852281 7/3.01 IFrance/2003

M156729/ALG2006/AI eria/2006
M156730/MOR lorocco/2006

USA/2012
835/15-03799-1/USA/2015

nt ID Seg-2 TUN2021
77% EHDV-8 Australia 1982

71% EHDV-6 Tunisia 2006

Seg-2
EHDV-8 TUN2021!!!


Note del presentatore
Note di presentazione
We compared all ten segments with those of publicly available EHDV sequences, and surprisingly for segment 2 the best match was found with serotype 8 isolate from Australia 1982. Overall, EHDV-8 is close to EHDV-6 and this may explain why we have cross reaction between these two serotypes.
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segment 1 - VP1

EHDV-8/1 '/Tumsmlzo
EHDV-8/3 1
EHDV- ¢ K/T /2
EHDV: /Tunisia/20:
EHDV-8/19/Tt /
EHDV-8/42/Tunisia/202
JQ070177/Israel/2006
KM391733/ISR2006/Israel/2006
AM745067131 8/Bahra|nl1 983
M74 07/IbAr22619/Nigeria/1

Australia 1982

5

S

Australia 1979

segment 3 - VP3
EHDV-8/17/Tunisia/2021

EHDV-8/60/Tunisia/2021
EHDV-8/42/Tunisia/2021

KC986825/6/2577/Tunisia/2006
AAM745()1 9/4/IbAr 331853IN|ger|a/1 968

/1/IbAr22619/Nigeri
JQO701 79///IsraeI12006
40/7/ISR2006/Israel/2
KM391 737///Israe|/2006
th_Africa/1
AM745069/6/318/Bahraln/1983

Australia 1979

segment 4 - VP4
EHDV/8/42/Tunisia/2021
EHDV/8/30/Tunisia/2021
EHDV/8/60/Tunisia/2021
100 |F EHDV/8/17/Tunisia/2021
EHDV/8/43/Tunisia/2021
EHDV/8/19/Tunisia/2021
_ JQ070180///Israel/2006
KM391728/7/ISR2006/Israel/2006
| EAM745010/1lIbAr22619/Nigerial1967
AM745070/6/318/Bahrain/1983
AM745020/4/IbAr_33853/Nigeria/1968
HM636910/6/M44/South_Africa/1996

Australia 1982

segment 5 - NS1

EHDV/8/60/Tunisia/2021
EHDV/8/30/Tunisia/2021
EHDV/8/19/Tunisia/2021
EHDV/8/17/Tunisia/2021
EHDV/8/43/Tunisia/2021
9 EHDVIBI42/Tun|S|a/2021
JQO701 81///Israel/2006
KM391752/7/ISR2006/Israel/2006
KM391744///Israel/2006
KM391725///Israel/2006
AM745071/6/318/Bahrain/1983
AM745021/4/IbAr 33853/N|gerla/1968
Australia 1979
Australia 1982

8

Australia 1979
Isreael 2006

segment 6 - VP5

MG886404/USA/2016
MG737848/14-03425-1/USA/2014
MH845394/USA/2012
KF570137/12-3437-8/USA/2012
HM641777/USA/2006
GQ387638/USA/2006
AM745042/CSIRO_753/Australia/1981
MK919259/Trinidad_and_Tobago//2013
»>OK500222/0V1248/USA/2019
>OK500242/0V1288/USA/2019
»OK500232/0V1265/USA/2019
OK106270/0V1321/USA/2019
AM745062/CPR_3961A/Australia/1982
HM636912/M44/South_Africa/1996
GQ387639/South_Africa/1996
KC986823/Tunisia/2577/Tunisia/2006
)AM745072/318/Bahrain/1983
EHDV-8/17/Tunisia/2021

Nigeria 1967

segment 7 - VP7

EHDV-8/17/Tunisia/2021
EHDV-8/60/Tunisia/2021
EHDV-8/42/Tunisia/2021
EHDV-8/43/Tunisia/2021
EHDV-8/30/Tunisia/2021
EHDV-8/19/Tunisia/2021

GQ387642/6/South_Africa/1996
AM745073/6/318//Bahrain/1983
KC986824/6/2577/Tunisia/2006

® Nigeria 1967
ustralia i§i

segment 8 - NS2

7/Tunisia/202
/60/Tunisia/202
Lo 2

3/43/Tunisia/202

4 Australia 1982

"t

segment 9 - VP6
EHDV-8/17/Tunisia/2021

EHDV-8/60/Tunisia/2021
JQ070185/Israel/2006
KM391738/ISR2006/Israel/2006
KM391747/Israel/2006
KM391736/Israel/2006
HM636915/M44/South_Africa/1996
AM745075/318/Bahrain/1983
AM745025/IbAr_33853/Nigeria/1968
AM745015/IbAr22619/Nigeria/1967

Australia 1979

segment 10 - NS3
EHDV-8/17/Tunisia/2021
EHDV-8/30/Tt /2021
EHDV-s/sonun a/2021
3/Tunisia/2021

a/2021
© EHDV-8/19/Ty /2021

AM745016/1/IbAr22619/Nigeria/1967
AM745026/4/IbAr_33853/Nigeria/1968

™
nlnm

=

100

Australia 1979



Note del presentatore
Note di presentazione
Different results are observed for the other segments. Seg-6 coding for VP5 is closer to the Australian EHDV-2 from 90’s whereas the remaining segments seem to be of African origin. 
So is it tempting to speculate that at a certain point some reassortment events occurred but…….
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Virus isolation on BSR cell line v Virus neutralization test

EHDV isolate 13443

Two isolates clearly identified as EHDV-8



Note del presentatore
Note di presentazione
Both samples showed a 2-log or higher reduction in neutralisation against serotype 8 reference antiserum, so based on VN test the isolates were identified as 8
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Note del presentatore
Note di presentazione
Three samples with different rRT-PCR CT values (20-24-28) were selected for metagenomic shotgun (SG) analysis using the portable Oxford Nanopore MinION device, to simulate a field-deployable whole genome sequencing scenario. Unfortunately, it was not possible to characterise the serotype as the database related to the WIMP application does not include EHDV reference sequences for all EHDV serotypes.  
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FIGURE 1 Map illustrating the confirmed or suspected BTV outbreaks {10th October 2018). Inset: location of the farms involved in the
BTV-3w outbreaks in the surroundings of the municipality of Teulada
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FIGURE 3 Seg-2 phylogenetic tree of western strains of BTV-3.
The tree was reconstructed using the maximum likelihood method
implemented in the PhyML program (http://www.phylogeny.fr/).
Parameters of analysis are available within the text. Eastern BTV-3
strains have not been included. Bootstrap values 270 have been
provided at the corresponding nodes. Accession numbers have
been also provided. BTV-3 SAR2018 is indicated by a black arrow
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Test specifico IZS-Te per EHDV-8 in via di validazione (Portanti et al.,)
SN specifica in funzione

NGS

Diagnostica itinerante
Vaccine tests
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