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International Scientific Committee

X Wim van der Poel, Wageningen University & Research, Netherlands

X Annette Bottner, Technical University of Denmark

X Marie-Frédérique Le Potier, ANSES, Ploufraglouzané Laboratory, France)
x Donald King, The Pirbright Institute, United Kingdom)

X Martin Beer, FLI, Germany

X Antonio Lavazza, IZSLER, Italy

x Llilianne Ganges, IRTA, CReSA, Spain

X Sandra Blome, FLI; Germany

x Katarzyna Podgoérska, PIWET, Poland

x Dolores GavieiwWiden, National Veterinary Institute, Sweden

X Ana Maria Moreno, IZSLER, Italy

x Jog Manuel Sanchez Vizcaino (UCM), Spain

x Carrie Batten, Animal and Plant Health Agency, UK

X Sharon Brookes, Animal and Plant Health Agency, UK

x Linda Dixon, The Pirbright Institute, UK

x Helen Crooke, Animal and Plant Health Agency, UK

X Marisa Arias, INIA, Spain

X Antonia Ricci, Instituto Zooproffilattico Sperimentale della Venezie, Italy
X Ann Brigitte Cay, Siensano, Belgium

X Thomas Bruun Rasmussen, Staten Serum Institute, Denmark

AA > T UANTVE(] s & E]v EC /veE]&us AEIA] A U A E ]

x

due+WSE}A] U ] vVvs8](] s 8 E]v EC /ve3]sus ~E}A] ~ U~ E

x

X so Ju]® W}o U ~]vs](] s 8 E]lv Eqiaves]sus ~E}A] ~ _U A

@

=

x

NE NATUANTVSI(] s 3 E]v EC /ve3]sus ~E}A] N _U N E ]



Organizing Committee

X X X

xX X

Tamas Petrovic® ] v3](] s & E]v EC /ve+3]3pPresiadm df thd oddiOYgaRizing
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Monique Bakker Wageningen University & Research, Netherlaf@ZONE ERG Office
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Young Epizone meeting

Lunch brealin the restauranfor Young Epizone, Coordination Foru
and Executive Committee members

Opening Session

Keynote lecture 1

B Jul®&® Wo A“] |
Challenges to prevent and
control emerging diseases

Keynote lecture 2
ClaireGuirat, ENVTINRAE,F
The new era of phylodynamic

Coffee break poster and stand session

Emerging and re
emerging diseases

Coordination

Pathogen evolution
pathogenesis and
immunology

Hanging your
poster

Registration

Speakers
checkin

All kind of
Hanging your  information
poster

Poster viewing
available all
afternoon

Welcome Cocktailt lobby of the Congress Center
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Keynote lecture 3
BryonyJonesAPHAUK
PPRt prospectsfor eradication

Keynote lecture 4

v WE} V}IA Z NS}RS
African swinefever in Serbia

Coffee break poster and stand session

Diagnostic tools and disease . .
African swine fever

Registration

surveillance Speakers

Poster checkin
Lunch breakn the restaurant viewing Al kind of

available all .
Information

Keynote lectures day long
Alessio Lorusso, IZSAM, IT Issui

Epizootic hemorrhagic disease viru DL =
in Europe certificate d
attendance

Keynote lectures
RowlandKaq Roslininstitute,Edin, UK
Modelling in a Changing/NVorld

Coffee break poster and stand session

Epidemiology and

Avian influenza )
risk assessment

Social progrant more information available soon

Gala dinner



Keynote lecture 7
KerstinWernike FLI,Germany
Schmallenbergirus vaccine
development

Keynote lecture 8
d u“ W SE}IABRSE
Flaviviruses in Serbia

Coffee break poster and stand session

Vaccine
Vector-borne diseases development and
disease control

Closing Ceremony

Light Lunchn the restaurant

Speakers
Poster viewing checkin
All kind of
Information
Issuing a
certificate d
attendance
Posterremoval
Posterdeft after lunch wil
be destroyed

Social progrant Charm of Srem Regiersocial& tourist tour



09:0009:15h

09:1510:00h

10:0010:45h

10:4511:15h

11:1512:00h

12:0013:00h

20:0000:00h
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Welcome
(dr Tamas Petrovic, dr Biljana Djurdjevic, Vladimir Gajglov

Academic and research caredichallenges and opportunities with
Q&Asession

(Prof. dr Wim van der PoellVageningen University and Resealch

Digital Epidemiologyt Application of Artificial Intelligence in Disease
Outbreak Surveillancevith Q&A session
(dr Helmi ZakariahWWHO/ITU Working Group for Al in Hehlt

Break

Highly-sensitive diagnostics using type Il CRISP4&® systems
with Q&A session
(dr Raymond Staalg)Vageningen University and Resealch

Short introduction of Young EPIZONE participantgpendiscussion
and getting to know each other

Social event
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Wednesday April 26 2023

08:00 t18:00 Registration/Speakers cheei/information at Reception deskt Lobby
09:00 113:00 Young Epizond Auditorijum
' ' (Restricted meeting)
10:45111:30 Coffee breaktlobby and Poster Hall
09:00 113:00 Epizone Coordmaﬂon fprum Hall 2
(Restricted meeting)
13:00 t 14:00 Lunch breakt Restaurant
' ' (Restrited to Young Epizon@pordinating forum and Executive Committee members)

14:00 t 14:30 Opening Ceremony

Welcome addresses:

-d u “ W 3(EJdda]Organizing Committee)

- Wim van der Poe{Coordinator of Epizone)

-~ A > (Djrector of Scientific Veterinaipstitute Novi Sad)

-D]o}* W @aipAVeterinary Officer)

- Representative®f Local Legal AdministratigBistrict and City level)

- Representative®f Ministries for Science and for Agriculture

- +}E v D]o JProkihcial Secretary fadigher Education and Reseaych

Auditorium
14:30 £ 15:30 Plenary Session 1
ChairsW tJu Av. &E W} o v du*“ W SE}A]
14:30t15:000 < GVv}sS o E i
H Jul]E Wo A“] ~tK ,U Z P]J}vo E % & « v§ YA (}JE ua

NZ 00 VP ¢ 8} % @GVvA®¥F0o vu EPFWPEP]@E Vv]u 0 Je o o

Jv HE}% W % E+% YA }(t}Eo KEP v]i Y}v (}E v]u
150011530, < GVIS o ME T

o]E 'HIEZSZ U &E&E Vv

"Z v A E Y %ZCo} Cv u] *W tZ § % 68} v Puglu%e] u

15:30 £ 16:00 }+ E r¥%o}ssS & v ¢S v =« eo]lv
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16:00 t 18:00 5
& u EP]JVP Je o o % SZ}P v ¢]e Vv Juupv
Z |®We E]P]O C " tlu A v Z |®We, ov EPo]"vv ' vP
16:00 t 16:15| INvited LectureLSD in Serbiaa successful Bluetongue virus interferes with type i interferon

story of disease control.
so Ju]l]& W}lo | 8§ oX - &

induction by disrupting cgas pathway.
] Andrés Louloudekéazaro et al. (Spain)

16:15116:30

Engineering recombinant bluetongue viruses Study of goat dendritic cells infection with Peste
expressing reporter genes for in vitro and Ro| des petits ruminants virus (PPRV).

invasive in vivo studies.
Javier Ortego et all. (Spain)

PabloNogalesAltozano et al. (Spain)

16:30 t 16:45

Studies with bat airway organoids @arollia
perspicillatareveal that the respiratory

Characterization of PRCYV strains from Europe ¢
the USA.

epithelium of bat is not a barrier for interspecit Amalie Ehlers Bedsted et &Denmark)

transmission of influenza viruses.
Ang Su et allGermany)

16:45117:00

CrossReactivity of Preand PostPandemic

Interplay between Foeand-Mouth Disease Virus

Human, Wild Boar and Farm Animal Sera wi| 3D polymerase and the type | interferon pathwa
Alpha and BetaCoronaviruses (C9Vhcluding | a contribution to viral persistence?

SARE0V2.
Marcel Hulst et all. (The Netherlands)

Margan Sarry et al. (France)

17:00t17:15

West Nile feveconfirmed in a horse in the

The porcine lowdensity lipoprotein receptor

United Kingdom following recent foreign trav|{ (LDLR) plays an important role in Classical swir

Nicholas Johnson et al. (United Kingdom)

fever virus (CSFV) infection.
Elena Leveringhaus et al. (Germany)

17:15t17:30

General discussion

General discussion

17:30 1 18:00

Flash presentations (6 min each)

Flash presentations (6 min each)

- Use of a luminescent reporter virus for raj- Small  ruminant lentiviruses:  gene
assessment of vaccine efficacy aga characterization of strainscirculating in ltaly

Bluetongue virus. LuiménezCabello et al

- First report ofPorcine respirovirus (PRV1) an

between 2019 and 2022. Paola Gob@ilaria
Serena Beatat al.

of Swine orthopneumoviru¢SOV) in swine |- Milk from rabbit mothers vaccinated against R

Italy. Laura Soliani et al.

- Batborne Issyiul virus: European expansi

of a zoonotic agent? Sabrina Canziani et al.

contains a relevant level of specific IgA. Vittori
Giovanni et al.

- Cytokine secretion in hematopoietic stem c¢
CD34+ of cattle infected with bovine leukemia v

- Discussion on presented posters and all ol (BLV). Maria Szczotka et al.

posters in Thematic Session

- Discussion on presented posters and all ot
posters in Thematic Session

18:00t20:00

Welcome Cocktailt lobby of the Congress Center

w el O



Thursday April 27,2023

Chairs Miguel AngelJimenezClavero
& Alessio Lorusso

09:00t17:00 Registration/Speakers cheek/information at Reception deskt Lobby
Auditorium
09:00 t 10:00 Plenary Session 2
Chairs Nicholas Johnson and Noer8evilla
09:00t09:30| < Cv}S o NE 7
ECIvC }Jv e~ W, UtC &E] P U hv]s <]vP }lu-
M o8 o % YEe EYUFYeWse Se (JE_E | Y}v
09:30t10:000 < Cv}S o NE o
cev WE} V}IA Z pEA]ERE/S U~ E ]
ANE] VvV *AJAE Jv A" E]W 0 *e}ve 0 EV (E}u 8Z }u Y
IC E + 3YEIMMIG
10:00 t 10:30 }+ E r%o}eS E Vv S v e o]}y
W Eo0o0 e §1E]puU
"l!]}v} Tn W E o 0 Meeddvi
] PvieY S}llo- , .

Chairs Sandra Blome & Jasna Prodanov Radu

10:30t10:45

Characterization of classical swine fever viru
specific epitopes on thB/A domain of
glycoprotein E2

YuLiang Huang et alDenis MeyerGermany)

A multi geneapproach genotyping identifies 24
genetic clusters of European African swine feve
genotype Il virus isolates circulating from 2007 1
2022.

Nadia Casado et d/Spain)

10:45111:00

Metagenomicsbhased protocol for rapid
detection of outbreakcausing viruses with ON
technology.

Irene Aldea et al. (Spain)

Detection of African swine fever virus (ASFV) a
blood meals of porcine origin in hemaphagous
insects collected on a Lithuanian pig farm witho
ASFVnfected pigs.

Ann Sofie Olesen et §Denmark)

11:00t11:15

Improvement of molecular and serolaogi
tools for the detection of Venezuelan
Encephalitis/irus (VEEV) in equids.

Marine Dumarest et al., (France)

An ASFYost interaction mapping reveals the ro
of protein CP204L in the regulation of endosom
trafficking.

Katarzyna Dolata et alGermany)

11:15111:30

Evaluation of a differential detection ELISA t¢
for the presence of antibodies against West
Nile virus and Usutu virus in birds.

Francisco Llirente et al. (Spain)

Duration of immunity upon infection with African
swine fevervirus.

Virginia Friedrichs et al. (Germany)

11:30t11:45

Newcastle Disease virus containing Ragets
for West Nile virus as a positive control to
validate and implement a Retine PCR.

Melle Holwerda et al. (The Netheralands)

Taking gpromising vaccine candidate against
African swine fever further: Safety and efficacy
S eSe u]VRGPE&&_X

Sandra Blome et al. (Germany)




11:45t12:00

Novel diagnostic platform based on LAMP
assays for the efficient detection of African a
classical swine fever viruses using minimal
equipment.

Jose A. Bohorquez et dllilianne GangeSpain)

General discussion

12:00 t12:30

Flash presentations (5 min each)

- Molecular PerSide test for the detection of th
Peste des PetitsRuminants Virus. Milova
D]Jo}A v}A] § o

- Improvement of point of care diagnosis
African Swine Fever. Cristina Aira et al.

- Utilization of ONT NGS in the workflow
veterinary diagnostics. L.L. Culiagona et al.

- Lateral flow device: a promising tool for fig
diagnosis of Lumpy skin disease. Stefano B
etal.

- Recombinant Bovine Ephemeral Fever V
(BEFV) N protein production: evaluation ir
competitive ELISA. Roberto Benevenia et

(Davide Leli

- Digussion on presented posters and all oth

posters in Thematic Session

Flash presentations & min each)

- Highthroughput mapping of virubost
interactions to identify new factors of virulence a
pathogenicity for ASFV. Juliette Dupre et/sllafie-
Frédérigue Le Potigr

- Evaluation of African Swine Fever on East Bz
pigs and backyards in Bulgaria: a qualita
assessment. Elena Lazzaro et al.

- A deep sequencing strategy for investigatior
virus variants within ASFV infected pigs. Car
Melissa Johnston et al.

- Discussion on presented posters and all ot
posters in Thematic Session

12:30t13:30 Lunch break in the restaurant
Auditorium
13:30 t 14:30 Plenary Session 3
Chairs Ljubo Barbic and Maria Serena Beato
13:30t14:00 < GVv}S o SME A
0 *°]} >}EUe*} ~/+~ DU d & u}U /S oC-
‘Epizootic hemorrhagic disease virus: a new challenge for Europe?

14:00t14:30 < Cv}sS o SE 0o

Z}Ao v ZX <} ~hv]A E]&C

‘Modelling in aChanging World: addressing the challenges of Emergent Infectious D
problems under Climate Change and Environmental Land Management Decisions

v WERBPAV]SE <]VvP }u

14:30 t 15:00 }+ E r¥%o}s3 E v ¢35 v o ee]}v
W E o o t *u]}S}E]puU W E o 0 M peedbvi
15:00 t17:00 Al v ]vGu vl %] u]to}PC v E]-l
Charsw v D &] D}C&E v} "~ so Chairs< E]Jv E% 0 "~ >ipu ]

15:00 t 15:15

Natural selection of H5N1 avian influenza A
viruses with increased PA and NS1 shutoff
activity.

Aitor Nogales et al. (Spain)

Invited lecture:Molecular epidemiology as a tool
for understanding the viral infections in
honeybees.

Ivan Toplak et al(Slovenia)




15:15t15:30

Avian influenza surveillance in wild birds in
Lombardy and Emilia Romagna regions (Italy
2022

Maya Carrera et alAha Moreng Italy)

Pigeon paramyxoviru$ outbreak in captive
pigeons in Denmark, 2022.

Karen Martiny etl. (Denmark)

15:30 t 15:45

Identification of amino acid residues requirec
for inhibition of host gene expression by
influenza virus A/Viet Nam/1203/2004 H5N1
PAX.

]S}E& E}P o+« § 0X ~"%0 ]ve

E}YA o ] Pv}eY v -s Y}uY]on§}/
HE S 0C % E ] S Yu -°]v

]v( Yiv Jv Epul]v vEe (JE oo oo

E]JIX

< EEC E A E}}l § oX ~hv]s

15:45116:00

Poultry vector vaccines: innovative serologic
assays for vaccinatianonitoring and DIVA
testing for H5 avian Influenza A.

Stéphanie Lesceu et #drien LimozinFrance)

A Machine Learning Approach for Predicting the
Risk of WNV in Fine Spatiotemporal Scale Rely
on Earth Observation Data.

Dimitrios Sainidis et al. (Greg)

16:00 t16:15]

A 0}%u vs }( T D} o« }( "
*%]|]E S}EC o0o0° (}E& 52 ~
WsZ}Pv-] Y /vGpu vi s|E

Aurora De Mattia et alltaly)

Wild boar as a reservoir of Aujeszky disease vir
coronaviruses and circovirusés study in African
swine fever affected population in Poland.

Anna SzczotkBochniarz et al. (Poland)

16:15116:30

Highly Pathogenic H5n1 Avian Influenza in
FreelLiving Griffon Vultures.

Ursula Hofle et al. (Spain)

African Swine Fever in ltaly: effectiveness of
eradication measures in newly affected regions
and in Sardinia region.

Iscaro Carmen et al. (Italy)

16:30 t 17:00

Flash presentations (5 min each)

- Pathology associated with highly pathoge

avian influenza H5N1 in naturally infected bird

Serbia in the 2021/2022 epidemiological ye
Joiv ipE i A] 8§ oX

- Within-host genetic diversity of wild birdrigin

LPAIV H7N7 in poultry. Kamila Deiaét al.

- Characterization of High Pathogenicity Av
Influenza Virus H5Nx Detected in Wild Mamn
in Denmark, 2021 and 2022. Yuan Liang et al

- Whole genome sequencing of Avian Influe
virus on the lllumina MiniSeq platform. Vladir
Gajdov et al.

- Discussion on presented posteand all othet

posters in Thematic Session

Flash presentations & min each)

- Risk assessment of feahd-mouth disease and
biosecurity measures on a cattle farm in Serbia
Dejan Bugarski et al (Serbia)

- Discussion opresented posters and all other
posters in Thematic Session

- General discussion for the whole Thematic
Session

17:00 t 18:30

Social program Discover Novi Sad Walking tour

20:00 t 00:00

Gala dinnert Restaurant Alaska Barka




Friday, April 28 2023

09:00 t 14:00 Speakers chechn/information/Certificates at Reception deskt Lobby
Auditorium
09:00t10:00 Plenary Session 4
Chairs lvan Toplak and Piet van Rijn
09:00t09:30 < GVv}S o SWME A
< E+YVv it EV]l ~&>/U (Bu ¥ u-U
‘Schmallenberg virus vaccine development
09:30t10:00 < GV}S o SME 0O
du*“ W SE}AEYUEHA] ~ UNE ] -
Flaviviruses in SerbieOne Health Perspectives
10:00 t 10:30 Coffee break poster and stand session
W E o o  *]}¥}E]pu WEo O\At'"q})\’i 5
10:30 12:30 s SkEEV Je > ]Y' 'A ?\EOS&OCE}\(QS |
crarsn ~ @ A AL T du | e

Invited lecture Companion Animals as

Adaptation of the ASF¥89 live attenuated virus

10:30 £10:45 Sentinels for Viral Zoonoses in Urban Areas./on continuous cell line, a step forward to becom
>ip '} @t4l. (Croatia) a vaccine candidate.
Marie-Frédériquele Potier et al. (France)
1045 t 11:00 Automated remote reatime mosquito (Autonomous) Live cell visualization of African

surveillance by the means of an intelligent
sensor trained with machine learning.

Maria Gonzale®erez et al(Spain)

Swine Fever Virus DNA replication for the
discovery of antiviral compounds.

Alicia Mas et al. (Spain)

11:00t 11:15

Transmission of West Nile virus Gylex pipien
Infected withCulex Flavivirus.

o &S PEP - W pu § oX

...../\%

Primeboost strategies using Adeno and MVA
vectors for vaccination against PPRV.

Ana Carlén et al. (Spain)

11:15111:30

Confirmation of seasonal flavivirus activity at
suspect localities through targeted mosquito
trapping and testing.

Karoly Erdélyi et al. (Hungary)

Safety and efficacy upon infection in sheep with
Rift Valley fever virus ZH5482, a triple mutant
rescued virus.

Alejandro Brun et al. (Spain)

11:30 t11:45

T lymphocytes contribute tprotective
immunity and pathogenesis in bluetongue
virus-infected sheep but not viral replication ¢
transmission.

Kerry Newbrook et al. (United Kingdom)

W Ee% YA o }( ~&
}( 82 <] vdlP E
(E}u 8z
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lo v

E /v
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V/\

11:45112:00

General discussion

General discussion




12:00 t 12:30

Flash presentations (5 min each)

- Vectors responsible for théransmission o
Epizootic Haemorrhagic Disease virus (EHD
Italy. Michela Quaglia et al.
- Epizootic haemorrhagic disease in Sp
November 2022Marta ValereLorenzo et al.
- Screening of Mosquitoes for Usutu Virus
Lombardy region (Northern ltaly) 2012022.
Francesco Defilippo et aDévide Lel)i

- Seroprevalence of West Nile virus in dome
donkeys in the Special Nature Rese
Ne o AT _UANMNE ] X ] VLE>p%
- Ampliconbased complete genome sequenc
of the West Nile virus. Vladimir Gajdov et al.

- Discussion on presented postexsd all other

Flash presentations (5 min each)

- MVA vectors carrying chimeric VP2 African
horse sickness virus increased crpsstection
agallnst a heterologous serotyp&va Calv®anilla
et al.

- Functional analysis of the programmesd.
frameshift s%nal of porcine respiratory coronavi
(PRCV). Tarka Raj Bhatta et al.

- Mapping bisecurity measures applied «
different animal production systems across Eurt
t Progress of COST Action BETTER. Jasna Pri
Z JMo}A] S oX
- Developing methodologies to profile humo|
immune responses against Crimean Co
haemorrhagic fever virusot support effective
vaccine design. Sandra B&gmmerstorfer et al.

- Discussion on presented posteand all other

posters in Thematic Session

posters in Thematic Session

12:30t13:00 Closing Ceremony
13:00 t 14:00 Light Lunch in the restaurant
14:00t18:00 Sharm of SrenRegion social & tourist tour




Keynote lecture

HJulE Wo A] sDUDAUWZUZ+ E&2Z

RegionalRepresentativeof WOAHfor Europe- b.plavsic@woah.org

Auditorium: April 26, 14.30t 15.00
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Keynote lecture

Claire Guinat DVM, MSc, PhD, Research scientist

National Research Institute for Agriculture, Food and EnvironméiRAE,
France- claire.guinat@envt.fr

Auditorium: April 26, 15.00 t 15.30
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Infectious diseases represent a major burden for global economies and public and animal health. Until now, tf
guantification of the spread of infectious diseases to inforra ttevelopment of control strategies has traditionally
relied on epidemiological data collected during outbreaks. To do this, mathematical models are fitted tc
epidemiological data (number, date, and location of infected animals or livestock buildingsjewiiiuring outbreaks

to estimate key transmission parameters, such as the basic reproduction number (RO, the expected number
secondary infections generated by an infected epidemiological unit in a completely susceptible population).
Although epidemitogical data is of crucial importance for quantifying transmission parameters during outbreaks,
pathogen genetic data constitutes another extremely valuable source of information. The increasing accessibility
pathogen genetic data has recently led taensions in the field of phylogenetics, called phylodynamic approaches,
which also allow for this objective to be achieved.

Using genetic sequences from pathogens circulating during an epidemic, phylodynamic approaches allow to infer pi
transmission evets that were not observed using epidemiological data alone. Thus, phylodynamics allow for a greate
understanding of the spread of infections, estimation of epidemiological and clinical parameters, and identification ¢
factors influencing the risk of inédion. It can provide key information to support poheyaking in public and animal
health.

We present here examples where phylodynamic approaches have recently been successfully applied to a range
threats to animal and public health. In particular, prvide examples in which these approaches have been relevant
to inform on the number of unreported infections, to reconstruct unobserved infections prior to the first officially
reported infection, and to distinguish local transmission events vs. impons, which is more difficult with traditional
epidemiological methods. Phylodynamics can be used as complement to epidemiological studies.
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Keynote lecture

Bryony Jones BVSc, MSc, PhD, MRCVS

Lead AnalyticaEpidemiologist, Animal and Plant Health Agency, Departmer
for Environment, Food and Rural Affairs, UKryony.jones@apha.gov.uk

Auditorium: April 27, 09.00 t09.30
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Pestedespetits ruminantsvirus (PPRVEausediseasen goats and sheepin Africa,the Middle Eastand Asia,with a
severeimpacton livelihoodsandlivestocktrade. It is closelyrelatedto rinderpestvirus,whichwaseradicatedin 2011,
and hasbeentargetedfor eradicationby the World Organisatiorfor AnimalHealthand the United NationsFoodand
AgricultureOrganisatiorby 2030.Thecharacteristicandfactorsthat maderinderpesteradicationpossibleare shared
by PPRVimakingit feasibleto removeone of the major constraintsto smallruminant productionwhich would benefit
manysmallholderand pastoralistlivestockkeepers A benefit-costanalysissuggestedstrongeconomicreturnsfrom a
well-coordinated time-bound global eradication programme. The key componentsfor a successfuleradication
programmeinclude: a good understandingof sheepand goat production systemsand prevalentdiseasesgffective
surveillancesystemsand diagnosticgo monitor diseaseoccurrence gffectivenesof control measuresand progress
towards freedom from infection, effective vaccination campaignghat take into accountpopulation structure and
contact networks, and strong coordination and leadershipat local, national, regional and global levels. However,
successsdependentonthe availabilityof adequateresourcedor coordimatedaction.Recentesearchandexperiences
related to diseasesurveillance yvaccinationdelivery and the role of other domestichostsand wild speciesin PPRV
epidemiologywill be reviewed,and areasfor further studywill be identified.
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Scientific Veterinary Institute Novi Sad, Serbigasna@niv.ns.ac.rs

Auditorium: April 27,09.30 t10.00
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Africanswinefever (ASF)s currently the most important challengefor domestt pig production worldwide. Among
WesternBalkancountries,Serbiasufferedits first caseof ASHn a backyardholdingin 2019. Sincethen, numerous
outbreaksin domesticpigsandwild boar havebeenreported throughoutthe country. Theaim of this reseachwasto
analysespecificASFrisksfactorsin the pig productionsystemidentified in the smallholderand backyardssector.The
mostimportant gapsin biosecuritymeasuregelatedto the humanactivitiesrecognisedassocialand culturalidentity

in Serba were studiedin the period 2019-2022.

Serbia has the highest pig density of the countries in the Balkan region. However, in percentage terms, about 50%
the domestic pig units are located in sector with very low biosecurity measures. Rearing bauiggasd very common

and traditional practice in country rural areas. The main characteristic is existence of breeding animals and practice
natural mating in the villagesThe mixed backyard systems are common, with different livestock and agridultura
cropping systems, with a focus on subsistence farmmgther risky activity is related to horrstaughtering practice,
which present as a cultural and sociological phenomenon. Backyard pig production is oriented on meat production f
home consumption bt also for selling, as additional income. The production of meat specialties is recognised traditior
in the villages. Finally, outdoor keeping, sdreie range pigs is common practice in some regions. The village
inhabitants are frequently hunters and htiimg activity may potentially create a direct link between domestic and wild
boars.In Serbia, switfeeding is forbidden by law.

Smallscale farming is common in many countries, especially in rural areas of the Balkan region. Backyards ¢
considered paicularly susceptible to ASF introduction and are of interest in programs for disease prevention anc
control. Farmers, backyard owners still have significant knowledge gaps on ASF and continue to practice various ri
behaviours that favour diseaspread. Traditional, cultureclated aspects were found to be very important obstacles

in disease control.
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Keynote lecture

Alessio Lorusso DVM, PhD, Virologist

Veterinary Medical Officer at 1Z%eramo, Italy- a.lorusso@izs.it

Auditorium: April 27, 13.30 t14.00
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TheWorld Organisatiorfor AnimalHealth(WOAH)ists epizootichemorrhagiadiseasg EHDasa diseaseof wild and
domesticruminantscausedby EHDvirus (EHDV)EHD\Vsrelatedto bluetonguevirus (BTV)the etiologicagentof the
bluetonguediseaseof ruminants.Bothvirusesbelongto the genusOrbivirusand circulatein multiple serotypesTheir
viralgenomesonsistof 10 segmentgS1tS10)of double-strandRNAthe structuralouter capsidprotein (codedby S2)
determinesserotypespecificity.Bothvirusescausesimilarclinicalsignsin cattle andaretransmittedby Culicoidespp.
biting midges.BT primarily affects sheepand in recent decadeshasbeen describedmultiple timesin the European
Union (EU),causingdevastatingrepercussion®n animaltrade. Most EuropeanBT outbreakshad a direct origin in
North Africabecauseof wind-drivendisseminatiorof BT \infectedmidgesfrom this region. At the end of Octoberand
beginningof November2022, respiratorydistress fever, erosionsof the muzzleand oral mucosa,and droolingwere
reported in cattle farmsin the south-westernpart of Sardiniaand western Sicily.All animalswere positivefor EHDV
RNA.The outbreak was reported to /$ o Rliptstry of Health, which in turn notified WOAHand the European
Commissionwhichimposedanimalmovementrestrictionswithin a 150-km radiusof the outbreaksites.OnNovember
18,2022,EHDwasalsoreported in Andalusiaregionsof Spain,in the citiesof Cadizand Seville WG Sdemonstrated
that the Sardiniarand SicilianEHDV8 strainsshareshigh nucleotidesequencedentity (>99.9%)with multiple EHDVY
8 TUN2021strainssequencedso far. Predictingfuture scenariodfor the EUcattle production systemis difficult, but
EHDwill probablyposenew challengeto EUveterinaryauthorities. Thelessondearnedwith BTshoul be areference
for choosingpropercontrolandpreventionstrategiesfor EHD Overall theseeventsfurther emphasizeghe importance
for countriesof Europeof havingrobust collaborationswith authoritiesin North Africaon public and animalhealth.
Thepromptdetectionof EHDV8 in SardiniaandSicilyisthe mostrecentexampleof the benefitsthat suchrelationships
could yield. This collaborationproved crucial;it led to developmentof a specificand accuratemoleculartest for
detectingEHDW3, given that knowledgeof the genomeconstellationand the genomicrelatednessof EHDVW8 with
extant EHD\kerotypeshad alreadybeenachieved Vaccinedevelopmentneedsto be boostedbecausevaccinationis
the only strategyto reduceviruscirculationand prevert direct and indirect economiclosseslin the keynotelecture,
the mostrecentupdatesuponall aspectsof EHDV8 pathobiologyare discussed.
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Rowland R. Kao, PhD

N @E d]u} s ZCPrisfessor of Veterinary Epidemiology and Data Science, Ros|
Institute & School of Physics and Astronomy, University of Edinburgh; UK
rowland.kao@ed.ac.uk

Auditorium: April 27, 14.00 t14.30

Z}YAo w }]* u 8Z u Y Jdo}PAZRSH ]
UIPE RVEL*% E V %o E]F(T]A

e E %71 Uv A] yvGpu V]ivke 0 S ELIX]} E]lv

EVe %p%oO] y}EVZ‘é
] W SAIEBWWeYves]w

>
——
——
~=
¢

W Y}ul 0°U 0Ch(

<7 ., N
(V13
—~
<——r— e N nE—uxC
Aﬁé%4E€mww%z
mfmémc TER Y
_
: 285"8
? =
i 8,
’ N
. <
- (7214
M T
M
¢
o
=0

nN~—"— ¢
- C

>N
NE

D} oo]vP ]v Z vP]vP t}Eo W E ec]J]vP SZ Z o0 VP « }(
% E} o ue uv & ojJus ZvP v VA]JE}vuvs o >v DVP

Theworld is facingsimultaneouschallengedo addressclimate change the reversalof biodiversitylossand maintain

food security This will require a conscious, sustained effort to balance land use across these requirements. Many
the strategies to address these issues rely on increased connectivity, however suchédareanectivity also provides
opportunities for new pathogens to emerge and for old ones to threaten previously low risk populations. Here, we
shall outline key aspects of the problem, using models that capture disease transmission risks via livestaudmnov
networks, to explore how the intersections of human decisioaking, land use change and climate change have the
potential to exacerbate emergent infectious disease challenges.
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Keynote lecture

KerstinWernike, DVM, PhD

Head of WOAH Reference Laboratory for Bovine Viral Diarrhea and German Nat
Reference Laboratory for Bovine Viral Diarrhea and Schmallenberg virus, Friedri
LoefflerInstitut, Germany- kerstin.wernike @fli.de

Auditorium: April 28, 09.00 t09.30
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TheorthobunyavirusSchmallenbergirus (SBVWwasinitially detectedin 2011 nearthe German/Dutchborder region.
Thereafter,it spreadrapidly throughout the Europeancontinent, thereby causinga large-scale epizootic of fetal
malformationin the ruminant population. By now, SB\establitied an enzooticstatusin CentralEuropewith regular
wavelike re-emergencewhichhaspromptedintensiveresearchefforts in orderto elucidatethe pathogenesigaindto
developcountermeasuresSBMs transmitted by insectvectors(Culicoidebiting midges) and, therefore, vaccination
is one of the most important tools of diseasecontrol, especiallysince experiencewith virusesrelatedto SBV like
Akabanevirusand Ainovirusin Japanhasdemonstratedthat vaccinations averyusefulandadequateinstrumentfor
diseasecontrol. Here,we presentwhichvaccineformulationshavebeentestedto preventSBMnfectionsin the major
target speciespamelycattle, goatsand/or sheep.
In afirst step,inactivatedSB\tandidatevaccinesvere developed,andit could be shownthat they efficiently protect
againstexperimentalSB\Mnfection,in contrastto a heterologousmultivalentAkabane/Ainovaccinethat wastestedat
the sametime andthat wasnot ableto provideprotectionfrom SBMnfection. However the inadivated SBWaccines
did not enablethe differentiation of infected from vaccinatedanimals(=DIVAcapability).In order to combat this
obstacle,a seriesof further approachegangingfrom modifiedlive, live-vectored,subunitand DNAmediatedvaccine
delivery to multimeric antigenpresentationon scaffold particles was developedand evaluated. In short, it was
repeatedlydemonstratedthat the N-terminalhalf of the glycoproteinGc,composedf the Gcheadandthe head-stalk,
is highlyimmunogenicwith a superiorimmunogenicityof the completeheadstalkdomaincomparedto the Gchead
only. Furthermore,in all Geprotein-basedvaccinecandidatesjmmunizedanimalscanbe readily discriminatedfrom
animalsinfectedwith the field virusby the absenceof antibodiesagainstthe viral N-protein.
Theunexpectedemergenceof SB\hasdemonstratedthe constantthreat that yet unknowninsecttransmittedviruses
could suddenlyappearin previouslyunaffectedregions.Duringthe decadesince SBMwvasdiscoveredthe virus has
become an important model virus to study orthobunyavirusesin generaland for the developmentof vaccines,
especiallyasdifferent orthobunyavirusesharea very similar structural organization.It could be shownthat holistic
approachesombiningimmunizationchallengenfection studieswith structuralanalysegrovideessentiaknowledge
requiredfor animprovedvaccinedesign. o
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Keynote lecture

d u“ W 3@&E}AMScsPhD, Principal Research Fellow

Head ofVirologydepartment, Head of the Research Division, Scientific Veteri
Institute Novi Sad, Serbiatomy@niv.ns.ac.rs

Auditorium: April 28, 09.30 t 10.00
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Bluetonguevirus (BTV)is the causativeagentof the important livestockdiseasebluetongue(BT),whichis
transmitted via Culicoidesites. BT causessevereeconomiclossesassociatedvith its considerablampact

on health and trade of animals.By reversegenetics,we have designedand rescuedreporter-expressing
recombinant(r)BTVexpressingNanolucluciferase(Nluc)or the Venusfluorescentprotein.

To generate these viruses, we custom synthesized a modified viral segment 5 encoding NS1 protein with 1
reporter genes located downstream and linked by the Porcine teschetiri8TV1) 2A autoproteolytic
cleavage site. Therefore, fluorescent signal or luciferase activity are only detected after virus replication ar
expression of nosstructural proteins.

Huorescence or luminescence signals were detected in cells infected with-\&T6 or rBTWIuc,
respectively. Moreover, marking of NS2 protein confirmed that these reporter genes were only expressed
BTVinfected cells. Growth kinetics of rB'Nfuc andrBT\\Venus in Vero cells showed a replication rate
comparable to that of rBTV. Regarding the stability of these viruses;VYBiis were stable for at least three
passages and rBINLuc was stable up to passage six in Vero cells. Infectivity studiessef thcombinant
viruses in IFNAR/ {) mice showed a higher lethal dose for rBNMc and rBTWenus than for rBTV indicating
that viruses expressing the reporter genes are attenuated in vivo. Interestingly, luciferase activity wa
detected in the plasmafwiiraemic mice infected with rBTNLuc. Furthermore, luciferase activity correlated
with viremia levels of infected mice throughout the infectitmaddition,IFNAR - mice wee subcutaneously
infected withrBT\Y1-Nlucand n vivoimaging of Nluc expre&s wasdetectedin the target tissues for BTV
replication in IFNAR- mice and ruminants

We have for the first time investigated the in vivo replication and dissemination of BTV in IFNARde
using BTWIlucand nonrinvasive in vivo imaging systems (IVIS). rBTV expressing reporter genes provide
ideal biotechnological asset in the ongoing fight to better characterize BTV and identify new therapies for E
disease.

Keywords bluetongue, fluorescent, lucifese, reporter, infection
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Pre and postpandemic farm animal, wild boand human sera, including sera collected from humans with
known SARE0V2 virus neutralizing titers, were tested for cragsactive antibodies towarddifferent beta-
coronaviruses (beta }s[*+U ]v Bqvirjevd®dronavirus (BCV), Porcine hemagglutinaimgphalomyelitis
virus (PHEV) and SAR8V2, and the alpha&CoV Transmissible gastroenteritis virus (TGEV).
&1 A JopY}ive }(+ @ ~iWfiie AE 8§ 8 ]vv uSE o]l Y}v <« Ce A]SZ » v
Al v iHIXi11 da/pv]Se % EsAvood' sU E «%” ¥A PEPX v]u o A% EJu v3 oc
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Testing of panels of sera revealed high percentages ofri@GWalizing sera (preand postpandemic sera
together) for humans (59%), pigs (39%), cows (100%), wild boars (29%), sheep (36%) and rabbiGE&0%). T
infection was only neutralized by pig sera (68%) and a few wild boar sera (4.6%), whereas all sera tested fr
humans, cows, sheep, and rabhasl not neutralize TGEWart of theseBCVneutralizing seralsostained
PHEYV infected cells and reactedhwimmobilized recombinant spike (&R) and NP proteins of SAR&V2
Jv >/~ [«X ,}A A E UYeBEWnebtrakzing prepandemic human serandpre- and postpandemic
wild boar and farm animal sera were able to neutralize SBR& infection emphasizing the unique surface
structure evolved inSAREC0Vf2. The percentage of human sera able to neutralize BCV was significantly
higher for postpandemic SARSoV2 convalescent sera (78%dmpared topre-pandemichuman sera
(39%). Moreover, significantiyiore of these SARS0V2 convalescent human sera were able to neutralize a
high concentration of BCV (5000 Tég)Dinterestingly, for pospandemic sera collected from wild boars
living near denslg populated areas in the Netherlands also a higher percentage arahgdr BCV
neutralization was observed in comparison to {p@ndemic sera from # samearea.
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!National Reference Laboratory for Weéite virus, Animal and Plant Health Agency, Woodham Lane, Addlestone,
Surrey, KT15 3NB, UK.
2Royal Veterinary College, Hawkshead Lane, Hatfield, Hertfordshire, AL9 7TA, UK.
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Gereration of reporter virusesby reversegenetic§ RG) is a usefulmoleculartool to exploreandcharacterize
viral diseases.Replicationcompetent reporter viruses expressingluminescenttags have been key for
studying different viral aspects and very handyfor highthroughput screeningassaysFor Bluetonguevirus
(BTV)the etiologicalagentof Bluetongue(BT),just a modified replicationcompetentBT\/1 that expresses
the fluorescentmCherryfusedto the NS3protein has been constructedso far. Therefore,designingof
recombinantreporter viruseswould enhanceknowledgeon BTVaswell asprovide a tool that will upgrade
evaluationof novelvaccinecandidatesagainstthis virus. By reverse gegtics, we have previously designed
and rescued a recombinant B-BVbacklone-based virus expressing Nanmwiferase (rBT¥/Nluc). To
generate his virus, we synthesized a modified genome segment 5 encoding NS1 protein with the NLu
reporter gene located domstream and separated by the Porcine teschowtu$TV1) 2A autoproteolytic
cleavage siteln this work, we evaluatedthe potential of this newly generatedrecombinantBTVexpressing
the NanoLuciferaseeporter gento facilitateandacceleratevaccineefficacystudiesagainsthisrelevantviral
disease.
A group of IFNAR{-) mice (n=10)was immunized with thecommercial mactivated vaccine VETIA
BLUEVAC®BTV(8) against81odowing a homologous primeoost regime administered four weeks apart.
A growp of FINARE/-) mice (n=10) was left untreated. Four weeks after the boost dose, both groups of animal
were challenged with a lethal dose of rBTV8/NLuc (1000 PFU) and mice were monitored daily for signs
disease and survival. After virchallenge, wal replication and NLuc activity were determined in blood and
plasma samples, respectively.
Immunization with the commercial vaccine was fully protective, preventing illness or death in vaccinate
mice, while most of moekaccinated mice setimbed to the challenge and only tvawut of ten mice mice
survived.Consistent with these observations, viral replication and NLuc measures were higher in mock
vaccinated micetaall the time points evaluatedis the reporter gene wésised to the norstructural protein
NS1, luciferase activity is only detected after virus replicatiothis sensgthe bioluminescent signal kinetics
in plasma samples were consistent and ctated with virus titer kinetics
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PorcineRespirovirusl (PRV1)which was previouslyknown as Porcine Parainfluenzavirus 1, and Swine
OrthopneumovirugSOV gare both singlestranded,non-segmented negativesenseRNAviruses Both PRV1
and SOV are emerging porcine respiratory viruses. As of now, PRV1 and SOV infections in pigs, t
pathogenicity and their effect on swine health are still unknown. @khlere have been reports of the
detection of these viruses in some European countries, no data are available regarding their circulation
Italy.
&E}0 %8 uTi@ES}& EUIEQSi* UG (-AJVIE]PIo0 1@ Pv}e% pE%A EUE v
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Out of 343 samples, 16 and 9 samples tested positive for PRV1 and for SOV respétdiae|Zq values of
positive samples were &2.35for PRV1 and of 32.15 for SOV. Interestingly, tle@mples collected from
pigs tested positive for both viruses, while only one wild boar sample tested positive for PRV1 and one f
SOV. Moreover, six pig samples tested positive for both PRV1 and PRRS. Taken together, these prelimi
results highlightedrelatively low prevalence for both viruses in pigs (ZFBR¥1, 3.99%60V). Althoughit is
worth noticing that the analysed samples came from passive surveillance, and because of that, could not
representative of the real prevalence.
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Optical imaging of reporter gene labelled viruses in small animal models can allow us to perfetimeeal
analysis of the infection process without sacrificing the host. Bluetongue virus (BTV) affects ruminar
livestock such as cattle, sheep, goats antil wiminants such as deer and camelids. In our laboratory we
Z E § E]l Ho3 u] Al8Z P v v} 1}ude }( §Z ]v&)@s(@ @odel of tetdal %
BTV infection. By reverse genetics, we have designed and rescued a recombinant hiaetong serotype
1 expressing Nanoluciferase (rBIWluc). The objective of this work is monitoring BTV infection using a
reporter-expressing virus in the IFNARmice model.
d} Pv E § 8Z + A]J]Epue U A pe3}u eCvsZ ]I w}}]VPPEWiU% <ER& W
§Z & %}E&S & Pv o} § JAVeSE u v e % E 8 ~WHS$Z MWJE E}335}e
0 AP ]33 X PEHn®% }-MRATIU T uoe v T (uosese AE op pd v}
W&hlu] ¢d6iEopn v Jlopu]v e v A « u}v]3}E A EC 10 Ce+ pvYo
The Nluc expression was readily detected in infected mice at 3 d.p.i. In vivo imaging of Nluc expression v
initially detected in the skin at the site of infection and the lymph noded &@ter, when systemic spread
occurred, in spleen, lung, thymus and ovaries, target tissues for BTV replication in/HiK&R and
ruminants. Maximum levels of Nluc expression were detected at daygbstinfection and could not be
monitored at latertimes since all of them succumbed to viral infection. At day 6 p.i, immediately after
imaging, mice were euthanized and lungs, liver, brain, spleen, kidney, testis and ovaries were collected
guantitate Nluc expression using ex vivo imaging. Similarutopoevious results, Nluc expression was
detected in lung, spleen, ovaries and also in liver.
dZ v A @&E=dge* v}3 }voC % }A E(po 3}}o (}JE *3p CJvP ]+ E vE <% §
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Keywords Bluetongue, Reverse genetic, Reporter gedanoluciferase, Bioluminescence
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Footand-mouth disease (FMD) is a highly contagious disease of clomeied animals. FMD is caused by an
aphthovirus, an RNA virus with a positisense singlstranded genome, in the family of Picornaviridae.
There ae seven serotypes of FMD virus, namely O, A, C, ASIA 1, SAT 1 (South African Territories), SAT 2
SAT 3. Susceptible animal species are domestic cattle, pigs, sheep, goats, buffalo and all species of
ruminant and pigs. FMD outbreaks in developsalintries and their significant economic impact have
increased concern worldwide. FMD is probably the most important constraint to trade in live animals an
their products.The goal is to have correct molecular biology tool fousaie RFPCRliagnostics

SLA utilizes PCR technique using-Reaé PCR assay for the detection of viral RNA based on the Roche Ligt
Cycler for FMDThe test specifically detec&D (Callahan et al., 200@8gion of the geneThe viral RNA was
extracted by using RANextraction kits:Y] P v § 52PP6and FMD Realime PCR assay catalog #TC
9081-064 provided by TetracoreZaW Z C o }v ]3]}vew 86N iA u]vU 8AN T u]vU i
~0A C o0 X

for this researchused field samples n=31v  « u %re=10 (Proficiency test panel sampleg) total, 41
samples have been tested at SLA (2@R22) Field samples were received from different regions of Georgia
that were negative and 7 samples out of 10 (proficiency testing samples) were positive. SLAyregula
participates inEuropean Union Reference Laboratories -@L) Proficiency Testings, receives reports
indicating that all criteria are met, It ensures reliability of diagnostic tools and the results.
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West Nile virus (WNV)is a mosquita-borne virus,memberof the Flaviviridaefamily that cancausesevere,
sometimesfatal, neurologicaldisordersto horsesand humans.With its constantre-emergencesn Europe,
WNVis a pathogenthat threatensthe health of thesetwo speciesfor whichthereis currentlyno treatment.
Interactiors of WNVwith its hostshavemostlybeenstudiedin miceandcelllines.Althoughthe useof these
modelshaveled to major discoveriesthey poorly predictthe interactionshappeningoetweenthe virusand
the humanor equinecentralnervoussystem(CNS)Recentlythree-dimensional3D)cellularmodelscalled
humanbrainorganoidghBOshavebeendevelopedwith the aimto better representthe tissueorganisation
of the human CNS.Theyare a new alternative to model neurotropic viral infections. However,to our
knowledge equinebrainorganoidgeBOsare not yet available Thegoalsof this studywereto developeBOs
andto usethem asa pathologicaimodelof WNVinfectionin horsesandasa highvaluesupportfor antivirals
identification.
<u]v KeA EP v E BE}up]v]v it % OopE]%S}E vasoy A E]J+ E vY (&I CeX
dZ PHE v U}E%ZIAIEQRA op SCu] E}es }%CGEYUE!I @EE% E Acplve o C
ZkW ZXu]v KeA Elv( SAISZIBIi}@Eiii% QUtESEz60E B060IBOZ}uEs 6
C*XZEu}o HOA*ES 3 (}JEZ JEWHEsS YAJSC]v E <]wP-A E Jv Ke
HOSWE] 1 Z}IPEQEV 61Z}p B} ¥ ( YIV]PEE0 %00] [WIKe v VYA]EYA]BC
UJO HO A (E oo e¢ SZEIURAZY. YIVAI®@B ~ZdW Zw |}JBE]@®oEY~a 4 fjy
*U% EV S vSeX
We showed thaeBOs are spheroids which grow overtime and express early and late cortical markers. WN
inoculation led to a progressive inase of WNV RNA in the supernatant, showing that the virus replicated
efficiently in eBOs. One molecule, out of the three tested, caused adiesendent decrease of infectious
viral particles in eBOs supernatants.
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The geographical range of mosquitmrne Japanese encephalitis virus (JEV) has expanded from its endemi
region, Asia, to Australia. JEV emergence is usually detected when there is an incetidiberin and weak
piglets with neurological sign®utbreakscan have severe health and economic impacts and cause ~68,000
human cases in Asia each year. Given théiiable vertebrate host and mosquito vector species appear to
be present in Europe]EV introduction could lead to disease outbreaks among humansensés, and
establishment of the pathogen in livestock or wildlilatroductions could occur through movements of
infected pigs andnosquitoes, but alsmigratory birds that act as reservaiistroduction and establishment
of the virus in these populatits maynot be apparentat first, providing time for the virus to spread before
spil over. Further complicating JENtection isthe extensive crosgeactivity in many serological assays with
other flaviviruses circulating in Europe (i.e., tikne encepalitis virus, West Nile virus, Usutu virus).
addition, the viremia in clinical cases may be shoekimg it difficult to detect the virusLhus, in order to be
prepared for future potential emergence dEV in Europe, it is necessary to establishitemsand specific
diagnostic tools To enable European preparedness for detection, surveillance and monitoring of JE!
introduction and spread, five international veterinary laboratoreedlabaated (CoVetLab), with the aim to
align JEV diagnostics. Thaextives are to 13tandardize serological assays for antibody detection in swine,
2) establish a pipeline for molecular virus detection and genotyping of JEV
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The European bat lyssavirus 1 (EBLVyssavirus hambujgis predominantly found in serotine bats

(Eptesicus serotinyisind is responsible for the majority of bat rabies cases in mainland Europe. A passive b

rabies surveillance scheme at the Animal and Plant Health Agency (UK) detected the virus in the UK for

first time in October 2018 and as of February 2023, altof twenty cases have been reported. Analysis in

this study focused on the nine isolates received between October 2018 and December 2021.
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Sequence analysis revealed extreme similarity between UK-EBé&§juences (99:900%), implying a single

source of introduction rather than multiple events from a number of sources. Bayesian analysis revealed tf

UK EBLX sequences shad their most recent common ancestor with an EBLS&quence from a serotine

bat detected in Brittany, France in 2001, with an estimated date of divergence of 1997. Within the Ul

sequences, the earliest divergence was estimated to occur in 2009.
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Bluetonguevirus(BTV)s adouble-strandRNAvirusof the Orbivirusgenusandthe Reoviridadamily. It isan
arthropod borne diseasethat affects ruminants. Although BTV has been describedto antagonizelFN
signalling,the mechanismby which the virusinterfereswith IFNI induction hasnot beenwell described.
CyclicGMRAMP synthase(cGAS)s a DNAsensingcellular receptor that was canonicallyunderstoodto
respondto pathogenandhostderivedDNA.However recentstudieshaveshownthat someRNAvirusesare
capableof activatingthis pathway,inducinglFNI production. Theaim of this researd is to study potential
interactionsbetweenBTVand cGAS$athwayasa possiblemechanisnof inhibition of IFNT induction.
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BTV infection inhibits DNiduced typel IFN transcription in sheep thymus cells. This inhibition correlates
with cGAS degradation during infection. BI83 protein has been identified as the protein responsible for
cGAS degradation, which occurs via atophagydependent mechanism in which ubiquitinated NS3 binds
to cGAS.
/v §Z]s +3u C A s E] vAu Zv]leu CAZ] Z op 3}vPp v3 PIv]i
ds Jv( Y}wU JME YIv ] Z]v @& H 8} '~ PE EWVIVWE]}IS]v £ E}
MS}%o & P v vS u Z v]euX

Keywords Bluetongue, interferon, cGASTING.
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Pestedespetits ruminants(PPRJ}s a World Organisatiorfor AnimalHealthnotifiable diseaseaffectingsheep
and goats.lt is causedby Peste des petits ruminantsvirus (PPRV)a morbillivirusof the Paramyxoviridae
family. PPRMnfection inducesimmunosuppressionwhich can causeanimal death due to opportunistic
infections.In general the diseasds more severein goatsthanin sheep but the mechanismshat explainthis
phenomenonare still unknown. Dendritic cells (DC),which are central to mounting adequate immune
responsedo pathogenscanbe targetedby PPR\In sheep.In the presentwork, we assessedPPR\&ffects
ongoatDC.

Monocytes were obtained from caprine peripheral blood mononuclear cells (PBMCs) using density gradie
centrifugation and antibody magnetic sorting. Monocytes were then differentiated into immature monocyte
derived DC (iMoDC) with growth factors for 72h and mediuvith the TLR7/8 agonist R848 for 24h. To study
the effect of the virus, iMoDCs were infected after 48h differentiation and surface marker expression
phagocytosis and antigen presentation assessed.

In this study,we were able to establish a protocol thdifferentiated goat MoDC expressing the classical
MoDC markers (MHCI, MHCII, CD1, CD1w2, CD80, CD86, CD40, CD209, CD11b, CD11c and CD17
typical morphological characteristics. PPRV was able to infect caprine MoDC and this led to the upregulati
of maturation markers CD40, CD80 and CD86. Moreover, the phagocytic capacity of infected MoDC w
decreased when compared to mock counterparts, which further indicated that the infection produced MoDC(
maturation. Mixed lymphocyte reaction assays however séthat caprine PPRiifected MoDC capacity

to stimulate CD4and CD8T cell proliferation was reduced. PPRV can therefore target goat DC to disrupt
their ability to present antigen.
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Coronavirusesnfect a broad spectrum of avian and mammalianhosts and may causea wide array of

symptoms.As seenwith SARSC0VV2, coronavirusesnay also changehost or tissue tropism over time.

Porcinerespiratorycoronaviruss anotherexampleof suchavirus,beinga deletion variantof transmissible
gastroenteritisvirus (TGEV)A prerequisite for a changein coronavirushost or tissue tropism is the

adaptabilityof the viral structuralproteins(spike(S),envelope(E),membrane(M), and nucleocapsd (N))in

order for the virus to enter and replicate in this new environment. In the present study, we aimed to

investigatesequencevariationsin the genesencodingthe structural proteins between variousTGEVand

PRC\sequencesandto expressandcharaderize the structuralproteinsof a Europearstrain.
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In the sequence analysis, we falwaariations among the genes encoding the four structural proteins for the
PRCV strains from Europe and from the USA. The deleted region in the S gene was not the same size ft
strains, which could indicate that multiple events have occurred and altére sequence although the hest

and tissue tropism of the viruses appears unchanged. Phylogenetic analyses showed that PRCV strains f
Europe clustered separately from the PRCV strains from the W®Atransiently expressed the four
structural proteinof the Italian PRCV strain and demonstrated this by the specific recognition of the proteins
in serological and blotting analyses.

We found variations among the European and American PRCYV strains, including variations in the deletior
the S gene of PRG®mpared to TGEV. Furthermore, we demonstrated the transient expression of the
structural proteins of an Italian PRCV strain by ELISA assays and Western blots.
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Oneimportant issueassociatedvith Footand-Mouth disease(FMD)is the ability of FMDvirusto persistin
ruminants for several months. Despite considerablework done, the underlying mechanismsremain
unknown.However,we haveshownpreviouslythat persistentinfectionin bovineprimarycellsis associated

with a durablebut ineffectiveinnate antiviral responsethat may rely on protein-protein interactions(PP1I)
between FMDVand its host. While FMDV persistencehas been reported in ruminants, it has not been
reported in pigs. Thisdifferential persistenceprovidesan opportunity to comparevirushost interactions
between species,determine their host specificity and identify potential links between PPl and viral
persistence.
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The NanoLu@-Hybrid approach revealed several PPl between the IFN pathway proteinghandral
proteins tested. The most promising results concerned th&'3Dr which no interaction with the IFN
pathway has been described. This protein was used to screen cattle, sheep, goat and pig NanoLuc plas
libraries. When comparing the screeningsults, it appears that most of the interactors are shared with
relative strength across species. The FMidgt PPl have been confirmed by @&iMtDown and functional
validation is ongoing. Furthermore, we have demonstrated by luciferase reporter desaphibitory effect

of 30*° on the IFN pathway induction phase.
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Classicawinefevervirus(CSFVpg pestviruswithin the family Flaviviridagisthe causativeagentof classical

swinefever,an economicallymportant epizooticdiseaseof pigs.Althoughseverahostcellfactorsrequired

for replicationof CSF\have beenidentified, its entry mechanismis still poorly understood.Thevirushost

cell interaction of other, distantly related porcine pestivirusessuchas Bungowannatpestivirus(BuPV)js

little studied.Thelow-densitylipoprotein receptor (LDLRjs involvedin cell entry and post-entry processes

of variousvirusesincludingother membersof the Flaviviridage.g.hepatitisCvirus(HCV)In order to better

understandthe entry mechanisnmof CSF\And other porcinepestivirusesthe relevanceof LDLRn infection

with CSF\And BuPMwvasinvestigated.
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Infections withgenetically distinct CSFV straimere stronglyreduced at 20 hpi aftelblocking withan LDLR

specific antibodye.g. for the highly pathogenic strain Kozlov resulting ifidd& reduction of infectious titers.

BuPV showed a less pronounced dependency on LDLR with abéalt f@duced titers Blocking had no

impact on uptakeof low-density lipoprotein (LDL), suggesting a role of LDLR that is independent of the

availability of LDL. The altered LDLR expression of the engineered cell lines had no clear effect on Bl

infection. In contrast, the reduced and enhanced LDLR expredsiels had a significant impact on

permissivity to CSFV that became apparent already at 20 hpi and was still prominent at 72 hpi, providil

further evidence for a role of LDLR in entry and possibly also irgmiist processes of CSFV.
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host factor
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Members of the class Mammalia use milk to passively protect infants from infectious diseases, thus givil
the developing immune system tinte mature and become autonomous. Rabbit mothers actively provide
IgG from the serum through the placenta to the foetus, that is after birth protected at the systemic immune
level. Therefore, at first colostrum and then milk contain immunoglobulins, migAlyto passively protect
the young rabbit's mucous membrane during the lactation period. However, very few studies have bee
conducted to understand the origin of specific IgA, particularly in relation to the vaccination protocol. Here
we analysed the gantity and specificity of IgA present in the milk of farmed rabbits, vaccinated against RHD
and RHDV2, two lagoviruses that cause rabbit haemorrhagic disease (RHD), a lethal hepatitis with a h
mortality rate.
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CELISAs showed that vaccinated mothers wepositive with a good titer for both RHDV (~1/320) and
RHDV2 (~1/160). Interestingly, titres obtained with cELISAS by testing both milk and sera of the same rabl
were comparable. The amount of IgA was 350 + 100 ug/ml, with around 20% of slg/Asénatand 5.0
mg/ml of sIgA in the milk. Both direct IgA ELISA and the reverse ELISA resulted positive with comparable ti
even if direct ELISA showed a better sensibility, limiting the risk of false negative results.
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These stem cells reside in the bone marrow and are capalileraing to the BM cavity and regenerating a
full array of hematopoietic cell lineagesl Z HSCs are rare and represent only 0,005% to 0,01% of all
nucleated BM cells anda C A% & ¢+ *uE( VS|P ve o v AU % E} M
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The CD34+cellswere generatedfrom the blood and lymphoid organsof infected with BLVand control
healthy cowswith the use of immunomagneticmethod and monoclonalantibodiesanti CD34+HMiltenyi
Biotec).IsolatedCD34+cellswere cultivatedfor 2 weeksin vitro. Thelevelof cytokines II-6, IL-10, IL-12p40,
IL-12p70, IFN and TNF was determined in culture fluid in flow cytometer with the use of monoclonal
antibodiesfor cytokines.
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Footand-mouth disease (FMD) is a contagious and devastating animal disease affecting artiodactyls. T
persistence of FMDV in some ruminants after clinical recovery remains problematic. Such persistence
defined aghe presence of infectious virus in the host beyond 28 days-pdsttion (dpi). Persistent FMDV
has been found in dorsal soft palate (DSP) epithelial cells in ruminants. While the DSP is one of the prim
sites of virus replication in both ruminants asdine, no persistent infectious virus was found in swine DSP.
Only viral RNA could be detected in vivo over 60 dpi. In order to improve FMDV persistence knowledge, \
have developed an in vitro model to overcome the lack of porcine suitable models.
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We confirmed that these cells were epithelial, possessed FBlig¥¢ific receptors and were free of three
common porcine viruses. Experimental infections revealed that they were less sensitive to FMDV than tf
bovine DSP model we previously established. ysisbf collected supernatants identified infectious virus up
to 14 dpi, as well as viral RNA up to 60 dpi, consistent with in vivo observations. Multilayer (ALI) cell cultu
mimicked a multilayered epithelium more similar to the biological system. Ahadral RNA was detected
up to 35 dpi, no infectious viruses were however detected in the supernatants after infection of the
multilayers.
The development and infection of the DSP primary porcine cells confirmed the absence of any evidence
FMDV persigince in this swine cell model as no infectious virus could be detected after 28 days. Th
relevance of this cellular model having been confirmed by the results obtained, it would be considered t
immortalise these cells in view of developing a porcinetegial cell line that could be used for research and
FMD diagnosis. ©
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Lumpy skin disease(LSD)is a systemicdiseaseof cattle characterisedby multifocal necrotic cutaneous
lesions LSDOs causedby lumpy skindiseasevirus (LSDV)a poxvirusin the genusCapripoxvirus Historically,
LSDendemicitywas confinedto Africa, however since 2014 the diseasehas spreadrapidly through the
Middle East, southeasternEurope and Asia, affecting tens of thousandsof cattle and causingsevere
economidosses Genotypicanalysiof LSDVield strainshasshownthat the diseaseoutbreaksin the Middle
Eastand Europewere causedby cluster1.2 LSD\&trains,whilst outbreaksin Russiaand someparts of Asia
were caused by recombinant strains of LSDV.These recombinant strains have genotypic features
characteristiof both clusterl.1and1.2strains. Tounderstandthe relativevirulenceof the cluster1.2LSDV
strains and the newly emergedrecombinantLSDVstrains, a challengestudy was carried out using an
experimentalbovine model of LSDTwogroupsof 8 cattle were inoculated intradermallyvith 1x1® plaque
forming units of a cluster 1.2 or recombinant strain of LSDV thedclinical and virological outcomes
measured.Sixout of 8 animalsin both groupsdevelopedclinical disease,defined as cutaneousnodules
distantfrom the inoculationsites. Therewasno significantdifferencebetweenthe timing or severityof the
clinicaldiseaseexhibitedby either group,with all sixanimalsinoculatedwith the recombinantstrainandfive
out of sixclinicalanimalsanoculatedwith the clusterl.2straindevelopingseverediseasgover100cutaneous
nodules) All clinicalanimalsdevdopeda viraemiabetween5 and 7 dayspostinoculation,with no significant
differencein the timing or magnitudeof the viraemiabetweenthe groups.Our findingsindicate that the
pathogenicity and infection dynamics dfister 1.2 strains and recombinastrains of LSDV agmilar.
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Classicawinefevervirus(CSF\8hareshighantigenichomologywith other membersof the genusPestivirus

Infectionsof pigswith ruminant pestivirusesanresultin the productionof crossreactingantibodies,which

may have a significantinfluenceon the serologicaldiagnosisof CSFThus,it is all the more important to

define CSF\specificepitopeswith regardto improvethe serologicadiagnosisof CSFVTheglycoproteinE2

isresponsibldor the inductionof virusneutralizingantibodiesand containsfour antigenicdomainswhereby

the domainsBandC,aswell asD and Arepresenttwo structuralunits.

The specificityof sevenmonoclonalantibodies(mabs),that detect the antigenicdomain D/A of E2,was

analysedoy usinga panelof pestivirusegn =30). Detailedepitope mapping was performed by analysing the

antibody reactivity with different truncated as well as mutated E2 proteins and an overlapping peptide

library.

The mabs detected specifically the CSFV strain2(l) of all tested genotyge except for two mabs that did

not bind to the E2 protein of the CSFV strain Riems. Four-§jgf€\fic epitopes were identified within the

D/A domain of the E2 including the well described linear epitepPAVSPTTER(Lin et al., 2000). The other

three epitopes are located near each other and may form a more complex conformational epitope.

Interestingly, the two mabs that did not react with E2 of CSFV strain Riems acquired the ability to bind to tt

E2 protein after mutating a single amino acid.
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Rapiddetection of pathogenicvirusescausingan outbreakin animalsis vital for an effective and accurate
response Metagenomianethodsprovidea culture-independentand hypothesisfree approachto knowthe
virome of an organism.The objective of the study wasto validate a rapid shotgunmetagenomicsased
protocolfor RNAand DNAvirusfield detection,developedwithin the EuropeanT ELEVir project.
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Depending on the Ct for WNV of the sample analysed, we obtained WNV reads representing between 0.00
(27 of 576 696 reads/Ct 30) and 5.3% (4 052 of 76 000 read8)@if the total reads. Regarding coverage
percentage, these reads covered 22% and 99.96% of the WNV genome used as reference, respectiv
Although WNV reads represented a very low percentage of the total reads, they were distributed throughou
the reference genome, so we were able to confirm, in all samples, the presence of the expected virus. A cle
limitation of this virus detection technique was the presence of large amounts of host and bacteria DN/
even after pretreating the samples, as well as coran false positive detection.
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In-houseELISAest was performed coatingMaxisorp micreplateswith recombinant WNV and USUV EDIII
proteins as antigens. After serum incubation, a HRRugated monoclonal antibody (mAb 1A3) with
reactivity for Igs from a broad range of avian species was used to detect the aatigjpody reaction. To
validate themethod, sera obtained from different avian species experimentally infected with WNV, USUV o
a third flavivirus crosseacting in commercial ELISA tests (Bagaza virus, BAGV) were analysed in parallel
the in-house ELISA test and VNT.
Although some diffegnces were observed for the different avian species, the performance of the ELISA tes
to determine the presence of specific WNV and USUV antibodies (diagnostic sensitivity of 52% for WNV &
36% for USUV and specificity over 99% for both viruses) wdarsimthat observed by the VNT reference
confirmation method.
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West Nile Virus (WNV) is a virus species within the faRldyiviridaeand transmission occurs viaulex
mosquitos, while mostly affecting birds. Humans and horses are considered agni@dst, but infection
can manifest in disease and neurological symptoms. In 2020, WNV was detected in the Netherlands for t
first time in wild bird species and serocoms®n was also observed in humans. WBVR is prepared for
incursions of WNV with operational ELISAs and-ti&fhostics. However, extensive validation of PCR
diagnostics requires significant numbers of widfined WNWpositive samples. In addition, transgation
of infectious WNMontaining material is cumbersome, expensive and requires specialized biosafety facilitie
for the entire logistics process. Therefore, the aim of this research is to develop alternativepWghive
material that can be applied foralidation purposes and as positive control in riéae PCR runs.
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Peste des Petits Ruminants (PPR) is a contagious and in most cases severe disease of small domr
ruminants caused by Pest des Petits Ruminants virus (PPRV). Next to small domestic ruminates differ
species of wildmall ruminants show to be susceptible to PPRV. Infection with PPRYV is mostly characteriz:
by fever, mucopurulent ocular and nasal discharge, mucosal lesion, pneumonia and diarrhea of differe
intensity. Early detection of the virus, with methods mowihg process closer to the field, play a crucial role
in providing precious time for immediate implementation of control measures in order to halt virus
transmission concerning envisaged disease eradication.
Cell culture isolated PPRYV lineage IV origin&tech Gazelle from an outbreak in the United Arab Emirates
(UAE) was used for intranasal infection of six goats and two goats were kemterct. Daily goats were
monitored, and clinical score was recorded. Conjunctiva, nasal and rectal swab wereedofigcthe
detection of the PPRV genome. A standarefRTR method on BioRad CFX96 cycler, a shgf?R method
using transportable Redlime Thermocycler Genechecker and a commercially available 1D FRegteddes
Petits Ruminant&ntigen test (rapid pe-side test) were used to compare the detection of PPRV genome in
sample material. The NucleoMag VET kit with-aatbmated King Fisher platform and IndiMag Pathogen kit
with manual easy express extraction method (TripleE) was used for the extractioalafucleic acid from
swab sample material.
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The new assay for antigen detection exhibited the same sensitivity as the commerciabeakmted but
with improved specificity. Out of the 160 samples evaluatenl false positive results were detected. The
new assay for antibody detection exhibited better sensitivity than the commercial rapid test INgezim® PF
CROM Anticuerpo, but also when compared to the reference ELISA INgezim® PPA Compac, and with
INgezim@SFYWR ELISA, based on early expressed antigens.
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The applied protocols were as follows: 1) chicken infectious bronchitis virus (IBV) whole S1 gene sequenc
from dry swabs, allantoic fluid, DNA/RNA shield (Zymo), and FTA card; 2) fowl adenovirus (FAdV) wh
genome sequencing (WGS) from celture supernatants and tissue homogenate; 3) avian influenza virus
(AIV) WGS from allantoic fluid and 4) swine influenza virus (SIV) WGS from nasal and tracheobronchial sw
into virus transport media, DNA/RNA shield, organs and allantoic fluid.
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Lumpy skin disease (LSD) is a transboundary cattle disease caused by the lumpy skin disease virus (LSI
dsDNA virus that belongs to theapripoxviruggenus,Poxviridaefamily. Since LSD is a notifiable disease
according to WOAH, innovative and effeetiools for detecting ossite virus are of great interest to expedite
diagnosis and implementation of control measures. Lateral flow devices (LFD) could contribute to this ga
given their extreme simplicity which make them feasible in field conditions. sthdy aimed to preliminary
evaluate the performance of an LFD produced using monoclonal antibodies (mAbs) to detect LSDV.

Two mAbs (2C6 and 2F10) were selected to set up the LFD; they recognize two epitopes of the LSDV
protein and crosseacted withGTPV and SPPV. To evaluate the analytical sensitivity, serial dilutions of an
vitro culture of LSDV Neethling strain were tested, and the results were compared to those obtained with
sandwich ELISA based on the same mAbs. Analytical specificitpwgasgated by testing other viruses
causing similar infectious diseasesg( Bovine papular stomatitis virus and Pseudocowpox virus, both
belonging toParapoxvirusgenus). Eleven skin nodules from an experimental infection with the LSDV
Macedonia2016 s#in, collected nine days pastfection, were also analysed. The results were compared to
those obtained with the gPCR.

The evaluation of analytical sensitivity showed that the test detection line was still visible at-fald00
dilution of the viral culire, corresponding to £ TCIByYmL, whereas the ELISA detection limit was set at a
1/250 dilution. No crosseactivity was identified with viruses from other genera. Skin nodules from
experimental infection with Ct values in the range ofllZ4showed astrong signal (8/11), while a weaker
signal was present when samples with a lower viral load were tested (Ct vaki&.2Ry analysing isolates
with similar genome loads, we identified a reduced analytical sensitivity for GTPV and SPPV compared
LSDV.

LFDs represent the simplest tool for rapid-gite diagnosis. For all the tested samples, the sensitivity of the
developed LFD correlated with the viral load. Ongoing analyses involving field samples will provide a bett
understanding of the test perfformv. X &UESZ E JvA «3]P 3]}v ]« v 5} A op &
for detecting GTPV and SPPV.
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BovineEphemeraFevervirus(BEFV)nemberof the genusEphemerovirusvithin the family Rhabdoviridag
isanarthropod-bornevirustransmittedby manyspecief biting midgesandmosquitoeslt canhaveserious
econanicimpactsdueto lossesn milk productionand of generalconditionin beefcattle andwater buffalo.
Althoughin Europethis diseasehas not been reported yet, the main threat is representedby possible
spreadinghroughneighbouringcountries(especidly Middle East).Theviral genomeencodedive structural
andfour accessoryproteins.In this work, arecombinantstructuralnucleoprotein(N),wasexpressedand its
usein competitiveELISAvasevaluated.
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The recombinant protein was successfdkpressed and purified with yield of 20 mg/l in bacterial culture.
The SDS page showed a band at 50 kDa, consistent with the expected 49 kDa product weight. Ten out o
available mAbs were able to recognise a linear epitope in western blotting. The bewm N was then
tested in indirect ELISA and 16 out of 19 mAbs were likely recognising it. Two mAbs, namely 3E6 and 3
HRP, previously selected to design a competitive ELISA with the complete viral antigen, showed to work w
also with the recombinani, allowing to discriminate between BEF positive and negative sera.
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Brucellosidgs one of the mostimportant zoonoticdiseasesn the world. Theoveralllaboratory capacity,as
well asavailablediagnostictools are equallyimportant in the diagnostigprocessin Serbiathere havebeen
outbreaksof swinebrucellosiscausedoy Brucellasuis(B. suis)in the pastandthe lastone occurredin 2022.
Brucellasuisseverelyaffectspigswith abortionin pregnantsowsandorchitisasthe mostcommonsymptom.
Theoutbreaksof swinebrucellosisresultin high economiclossesdue to both abortionsand stampingout
policy.
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From the total of 50 samples, 6 were negative with RBT (12%). \EitISA specialised Brsuis the same
samples were negative plus one more sample (which was suspicious with RBT), in tdtl) hébative
samples. With {€LISA specialised fBr suisthe same samples were negative, plus two more (which were
suspicious with RBT) so in total 8 (16%). With multispeckelsI8A, the same samples were negative plus
three more samples (which were spicious with RBT) so in total 9 (18%). With multispecies ELISA coate
with B. abortus all of the samples were negative.
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Keywords Brucella suis, diagnostics, ELISA, Rose Bengal, swine
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While domestic and wild animals share the same pathogens, wildlife is recognized as the reservoir of mal
diseases. Considering their role as indicators, victims, bridge hosts, or maintenance hosts, the monitoring
wildlife should be an integrated part of country surveillance and disease control strtegy, the main aim
of this study was to determine the presence and the spread of selected infectious diseases in red de
population in Serbia through seroprevalenegtimation.
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Specific antibodies against Capripox virus, Bovine Viral Diarrhea Virusptodpiraspp. were not detected
in anyof tested samples. SeroprevalenceBriicellaspp. infection was 0.8%. Q fever infection wadinectly
confirmed in 3 red deer (2.4%) from the same hunting ground. Seroprevalence of-becter diseasgin
the red deer population was 18.5% for Schmallenberg disease, 39% for Bluetongue disease, and 58.5%
West Nile fever. Bovine Herpesvirlisartibodies were detected in 43.1% of samples.
The red deer population can be considered the reservoir of vembone viral diseases such as Bluetongue
disease West Nile fever and Schmallenberg disease. Based on estimated seroprevalence, red deer shot
not be considered a risk for maintaining Q fever, Brucellosis, Capripox virus, Bovine Viral Diarrhea Virus ¢
Leptospiraspp. infection. The results of the present study indicate that the red deer population should be
thoughtfully considered during livestéc disease eradication programs, particularly infectious bovine
rhinotracheitis and Bluetongue disease
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After examinationof different serologicatools we selecteda double antigen (DA)ELISAID ScreenCCHF
Double Antigen Multispecies,IDVet, France)as screeningtest and an indirect immunofluorescenceassay
(IFAXCCHFWIosaic2, IgG,Euroimmun Germanygrdaptedto animals asconfirmatorytest. Panelof serum
samplesfrom Georgia (n=60), Kosovo (n=80), Macedonia (n=110) and Montenegro (n=44), frastly
domesticruminants,were analyzed.
Antibodies to CCHFV were found in livestock from all countries examined. Overall, 56% of the BA ELI
positive samples were confirmed as positive by IFA, while none of the DA ELISA negative samples was
positive. No relevant differences between spediesttle, sheep, goat, horses) or countries were found.
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Sequences of interest, specific primers and probes have been identified for the detection of the pathogen
Sampling was performed at the IZSLER arfewdity,and the filtering system of the aquariums was analysed:
sludge, contained in the prilter, and the water cartridge filter of the recirculation system were collected.
DNA was isolated by extraction kits provided by different companies (Qiagen, Promega, Zymo Resear
MachereyNagel;j) and evaluated in this study. DNA extracted was quantifiedearadlysed by PCR, qPCR for
the detection ofMycobacterium spp., Mycobacterium chelonae, Mycobacterium marinum, Pseudocapillari
tomentosa, Pseudoloma neurophilia, Ichthyophthiriu multifilis, Infectious Spleen and kidney necrosis virt
Infectious pancreati necrosis virus.
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The RIPCR kit shows high analytical performance. It is-&&s\se with asingle reaction mix containiren
internal control If differential diagnosis is needed, samples can be processed on the same plate in parall
with our ASF PCRKD Gene® African Swine Fever DuplesID Gene® African Swine Fever Tripl&ke kit

was Aproved in Germany by the FriedritloefflerInstitut (FLI €.06).
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Thisresearchpresentsthe current state of the mostimportant bacterialzoonosestuberculosisprucellosis,

Q fever and leptospiross in domesticanimalsin Croatia.Tuberculosistogetherwith brucellosisyepresent

the world's most widespreadbacterialzoonosisandin additionto beinga public health problemthey also
causelarge economiclosses.Q fever as an endemicdiseaseof the coastalarea and leptospirosiswhich
representonelargenaturalfocusof almostentire continentalpart of Croatiaare constantlypresentdiseases

in our country,causingeconomicabndhealthproblems.

The animals had been sampled between 2017 and 2022 as part of programs runGrypéten Ministry of
Agriculture to eradicate and monitor the mentioned diseases. Disease diagnosis was carried out |
serological, bacteriological and molecular methods specific to each disease.

The results for each disease are shown below in Table 1

Rea@rding to brucellosis, we can see the successful implementation of the national program for diseas
control. There are still some casetuberculosis, mainly in fattening herds. Implementation of eradication
programme for tuberculosis is in line with tinew EU requirements, which now imposes additional testing
and includes fattening animals, should accelerate disease eradication. Control of Q fever is necessary
prevent the uncontrolled spread of the disease to people in endemic areas. In the captospirosis, we
search only cattle abortions which leads to incomplete information about the prevalence.

Keywords tuberculosis, brucellosis, Q fever, leptospirosis, zoonosis

Table 1.Number of confirmed infections (establishments) in Croatia in th#ope2017%2022
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Rotavirus (RV) is one of the major diarrkesusing agents in pig palations worldwide. In the Philippines,
the prevalence of rotavirus infections in pig farms is not monitored and the economic impact of the pathogel
is poorly described. In this study, the fecal viral composition of healthy and diarrheic pigs fromlifhyei s
was characterized using highroughput sequencing to generate the full genome of rotaviruses circulating
in the country.
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Rabieds a zoonoticdiseasecausedby virusesin the genusLyssavirusWhilst classicatabiesvirus (RABV)s

no longerpresentin the UK,Europearbat lyssavirusl (EBLVL) and Europearbat lyssaviru® (EBL2) have

beendetectedin UKbat speciesTheUKpassivebat surveillancegprogrammehasbeenongoingsince1987.

Followingthe death of a bat conservationistin Scotland2002 the number of bats submitted to the

programmeincreasedoy over 70%within a year.Out of the 17 residentand breedingbat speciesfound in

the UK, lyssavirushasonly ever beenisolatedin two speciesnamelyEBLY2 in  p v §} vdats (Myotis

daubentoni) and EBLVL in serotinebats (Eptesicuserotinug. Theprogrammeprioritisesthe testingof any

batssubmittedthat havebitten, lickedor scratchechumansor other susceptibleanimalspecies.

Testingof submittedbatsis doneusinga combinationof fluorescentantibodytest, reversetranscriptionPCR

andthe rabiestissueculture inoculationtest.

Since 1987 over 40 casedyssavirus have been detected in the UK. With 28 being-2Bher 26 years and

20 EBLM in just 4 years. EBiIVhas exclusively been detected in the southwest of the UK whereasZBLV

cases have been distributed throughout Great Britain.
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Detection of African swine fever virus (ASFV) and blood meals of porcine origir
in hematophagous insects collected on a Lithuanian pig farm without ASFV
infected pigs
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Using gPCR, ASFV DNA was detected in six insect pools (containingHeidmeatopotaspp., Tabanusspp.
or Stomoxys calcitransand in four of these pools, DNA of swoidgin was identified. In the two last pools,
DNA of bovine origin wadetected. These findings coincided with ASFV being reported in the wild boar
population within a 10 km radius from the pig farm.
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Keywords African swine fever virus, ASF, hematophagous insects, high biosecumiyiais transmission
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Our study shows that the essential viral protein CP28Klo, known as P30 32, is a multifunctional protein
engaged in endosomal trafficking and localizes to virus replication sites. We identify VPS39, a component
the cellular homotypic fusion and protein sorting (HOPS) complex, as a direct host interactor of CP204L. 1
virus protcomplex ande VPS39 domain responsible for its recruitment to endosomal membranes, preven
its integration into the HOPS complex, and promotes the clustering of lysosomes. Moreover, we show th
VPS39 is an important factor in the early phase f@fation, as virus replication and protein synthesis in VPS39
knockout cells are delayed.
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Africanswinefever (ASFhasgonepandemicandis reachingendemicityin wild boar populationsin Europe.
To understanddiseasedynamicsand tailor control strategies,knowledgeon the longterm effects of ASF
virus (ASFVinfectionis needed.Moreover,data setsare neededto inform regulatoryauthoritiesto define
performancecharacteristicaskedfrom licensablevaccinesagainstASFAgainstthis backgroundwe setout
to assessluration of field virusinducedASEmmunity.
d} Jv p N&S *% ]. Juupv]SCU S v }u <Yoo% P} ANGES JBI5Z 5Z u} E
N&sS . 0 *3E Jv — 8}v] Tiid— ~P Vv}8C% fueX ZL B wILE o} VvE]ded3AvQ
8§} 8Z /% EJu vd v opviwia e AJEZ §Z Z]PZoC A]J]Epo vs "&s
~P v}3C% //* nC+3@ GBEE X 00 v]u o A E u}v]3}E (}E o]v] o
v AE (WESZ E JVA «YP § pe]vP E}uYv A]E}o}RPJudZ)} «®}o}P] o

h%}v % E]Ju EC Jv( Y}v A]3Z ~7&s ™ «8}v] 1iid_U }v }us }( 8 v v]uo
v Z §} M3Z v]l  +Z}A]JvP « A E ~& *]PveX 00 }3Z E v]u o E
*Z}A +A]JL ¢ E} }VA EJ}v]vP A]E u] X o0 *uEA]JA}E+ AE v P YA
L E %}*3 Jv( Y}v C ~W/ + if0X vY} C o Ao E Z ZIPZ %0

Jv( Y}vU oo }v8E}o vVv]u os Z 8§} USZ v]l  YAwZEAIMPZE A CE |
*]Pve v Z]PZ AJE 0 0} ¢ ]Jv 00 * u%o0 }EP veX /v }VSE +3U o0

A eglv] 1116 Jv( Y}V A E % E}S & P Jves 08Z 0 Jo s+ JUEs +X
SE ve] v3o0Oo]Plve p%}v Z 00 VP X &}UE v]u 0 A E (}uVv % }e]YA (}(
Jv e AE o }JEP veX dA} ]JY}v o v]u o «Z}A o0o}A A]JE o P v}u o} -
d 00 E *%}ve o E UYEE v30C JVAXYP § ]Jv u}lE 3

vlu o E }A E (E}u "&s Jv( Y}v A E % E}S 3 P ]Jved 0 8Z o
,JA A U Juupv]8C A « v}§ "e8 E]Jo _ v o]Jul]d S&E veul]ee]}v Alpo

AN& Juupv]SC Jv P v E oUZBZ Y@ E ]vduee]}lv E P E JVP A Jv 8 C

Keywords African swine fever, antibodies, protection, duration of immunity

IviAo P uW& p3zZ}E+ Alpo o]l 8} 8Z vl oo v]juo E 3 EEOOVVE HZ%]|%]

'R


mailto:Virginia.Friedrichs@fli.de

Ve

P Jves (E] v °A

X

d I JvP % E}u]s]vP A v vV ]
Vv 8 C S eS¢ Hue]VRPD"&Ss

Ny E JEW W po p3UZwpvv s]UkGey (Eo}e 'D W «E EEp]ZO
A @ v E]l §PEHI | hEDRJEYV E

"&E] &) BnEY3usU 'E J¢=AooZ] usU ' Eu vC
Te} Ye D vu( SUE]JVP v Z ¢« & Z "% JvU '"|E}V U "% ]V
"¢} Yo oP]JpuU « A v3 uU oP]Jpu

Z WE « vYVP* uSE1EWlu >G]X

Africanswinefever (ASF)sapandemichreat to the globalpigindustryandwild suids.A safeandefficacious
vaccinecouldtremendouslyassistin diseaseeradication.In the pastyears promisinglive attenuatedvaccine
candidatesemergedin proof-of-concept experiments,among which was * " &G P D' & TXkingthis
candidatefurther, we conductedsafetyand efficacytrials in domesticpigsandwild boar.
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Two-dose intramuscular immunization could induce clbsesterile immunity with full clinical protection
irrespective of the production system of the vaccine virus. After oral immunization, 50% of the vaccine
seroconveted and all responders were completely protected against subsequent challenge. In the reversio
to virulence study, a virus variant emerged after forced animal passaging that was associated with transie
rise in body temperature and an increased replicatand shedding. However, all animals were healthy upon
completion of the study and reversion to significant virulence was not observed. The genomic changes c
not affect the recombination site but involved deletions and reorganizations in the termigaine of the
genome.
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Africanswinefever (ASF)s one of the mostdangerousandfatal swinediseasesgescribedfor the first time
roughlya hundredyearsago.Evennow, there are neither a commerciallyapprovedvaccinenor treatment
available.Theonly wayto hinderfurther spreadof the diseases by cullingthe affectedherdsandapplying
prevention methods based mainly on proper biosecurity using effective disinfectant. Neverthelessit is
important that the disinfectantmaintainsits virucidalactivity over a wide rangeof temperatures.It should
show effectivenessn both summerandwinter, despitelow temperatures.Previouslywe haveproventhat
several generally approved active compdsrare capable to inactivate enveloped ASH&ewe present
the studyonthe effectof temperatureon virucidalactivity of selectedactivesubstancesisedin disinfectants
againstASFVin orderto verifythe effectivenes®f thesesubstancegxposedo wide rangeof temperatures.
In the present studythree active substance were selected to represent the main groups of chemical
compounds,i.e.: sodium hypochlorite (1.0%), glutaraldehyde (0.1%) and potassium peroxymonosulfate
(0.5%).The examination was carried out using the suspension test inspired by thENPN4675: 2015
European Standard procedure. All tested active substances were anatyfieicbe different temperature
conditions (22C;-10°C;-20°C)in triplicate, diluted with wateof standardized hardness. The tested mixture
contained two types of interfering substance simulating low or high soiling level (&&/e serum albumin
or BSA + Y#bovine serum albumin with a yeast extract, respectively). The presence of cytoptticveas
observed in 9éwell plates (in quadruplicate) containing Vero cell culture after 7-idaybation in 37°C. If
§Z J((E v v ~& 38]83CE SA v § 3 S]A ep 3 v v A]JEpes }vSs
considered as virucidal amst ASFV.
E%}euE 3} E VP }( 8§ 8 S u% E SpPE U ] v}s v P YAoOC + § 8.
e eS8 v o P Jves "&sX o0 SZCE Z u]l o }u%olpuv e E pu AlEpu. Y
AJEp] o YA]®&sHvV]veA] & vP }( 3 u% & SPE U Jv op JvP (E 1]
YA A U 8Z PP 3 % @E} o u }( ]} HE]SC ]v Alvs E ] 3Z (XB BZ
J*lv( Y}v u 8¢ }E SE}UPZeU AZ] Z % E A v3y % BF% FE%Sv SE Y}
JvVEE} pu Y}v Jv§} (EuX dZ E (}E U ]8 Js v e EC S} .v ol 8§
Jelv( Y}v *}opuVY}veU v % @E ( E oC 8Z }v 87 § Aloo vZ v 135« A]
Y3ivX
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Africanswinefever (ASFEontinuesto spreadin Europeandin 2019the first outbreakwasdetectedin Serbia,
WesternBalkansThe first ASFcasewasdetectedin domesticswinebackyardpopulationin central part of

the country. After diseaseconfirmation,the VeterinaryDirectorateestablishedhe infected and protection
zonesjmplementedthe stampingout procedurein infectedaswell asin contactyards,asanurgentmeasure

to stop the virus spreading Accordingto the resultsof the epidemiologicafield investigation,within two
municipalitiesj.e. 3 villages,17 infected backyardsvere identified, with atotal populationof 279 domestic
pigs.Theclinicalsignsof diseasevere detectedin only 21 domesticpigs.Havingin mindthe verylow or total
absenceof biosecuritymeasuresn the | C Epdpulation,the preventivedepopulationin the selected
villages was implemented as the final control measure. Accordingto the decision, the preventive
depopulation(stampingout) in the surroundingvillagesincluded339domesticpigsin the contactyards.The
total number of euthanizeddomesticpigsin the backyardsvas618.1t is well known that backyards with
their low biosecurity standards are considered prone to ASF and thus are of particular interest in disea:
prevention and control strategy. According to Sarbiexperience, in the case of ASF outbreak in one
backyard, the whole village has to be considered as one epidemiological unit and waygral and
preventive measureaccording to the Law need to be applied.

Keywords African swine fever, control meass, backyards, Serbia
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The continuous monitoring of animal diseases is of great importance in order to minimize health an
economic impacts on livestock, animal owners and consumers. To assess the risk of disease transmis:
from wild animals to livestock, wildlife surveillansgoarticularly crucial. African swine fever (ASF) is present
in Germany since 2020. Similar to many other affected countries, mainly the wild boar population is affecte
Thus, in order to protect the domestic pig sector, it is vital to control the disaa wild boar and to
implement sufficient surveillance activities.

Large parts of Germany are still free from ASF. The main surveillance objective in those areas is to detect
entry of the disease as early as possible.

The aim of the project is toonduct a comprehensive evaluation of the currently implemented surveillance
strategies for ASF in German wild boar in ASF free areas, and to compare these strategies to alternative, r
based surveillance strategies.

Risk factors for ASF infection in widdar and for detection of ASF infected wild boar have been identified
and were used to inform and develop alternative surveillance strategies. The currently applied surveillanc
strategy was defined as the reference strategy. To evaluate the performdribe surveillance strategies,
sensitivity and timeliness of the strategies were examined utilizing a simulation model previously develope
for the evaluation of classical swine fever surveillance in wild boar. Within the project, the model wa:
adapted andparameterized according to the epidemiological characteristics of ASF. The sensitivity wa
determined by measuring the probability of detection of an ASF infection within six months. Timeliness we
defined as the time between introduction and detectionasf ASF infection.

The project is still in progress. The poster will show some potential preliminary results, but the main focu
will be on the approach of the project and to inform the scientific community and exchange ideas.

Keywords African swine feer, surveillance, simulation model, sensitivity, timeliness
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!National Institute of Molecular Biology and Biotechnology, National Institutes of Health, University of the
Philippines Manila, Philippines;

2Universty of Glasgow Centre for Virus Research, United Kingdom;

3 Animal Disease Diagnostic and Reference Laboratory, Bureau of Animal Industry, Department of Agriculture,
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InfluenzaA virus (IAV)caninfect a broad rangeof mammalianand avianspeciesepresentingan important
challengeboth in poultry farming and human health. In addition, some IAV subtypes,such as H5N1,
preferentially infecting avians, occasionallyinfect humans, having zoonotic potential. The host innate
immunesystemprovidesdefenceghat restrict IAVreplicationandinfection. However,|AVhaveevolvedto
developefficient mechanismgo counteracthost antiviral responsesThelAVPAXand NS1non-structural
proteins are key virulencefactorsthat modulate innate immune responsesand virus pathogenicityduring
infection. Previouslywe haveshowna functionalcoevolutionof NSland PAX proteinsin pH1N1.Here,we
assessedhe functionalcoevolutionof NS1and PAX proteinsfrom earlyand more recentH5SN1IAV,aswell
asthe role of specificamino acid mutationsin the PAX protein of HSN1IAVon their ability to inhibit host
geneexpressionyiralreplication,and pathogenesis.
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Our results indicate that NS1 and-RAroteins from currently circulating HSN1 1AV have evolved to increase
their ability to inhbit host gene expression amanateimmuneresponsesNotably, viruses encoding the NS1
protein from early H5N1 strains were more virulent in mice and replicated slightly more efficiently in the
lungs than the viruses encoding the NS1 protein from re&tsitl1 strains. However, changes in the H5N1
PA did not significantly affect viral pathogenesis. Moreover, we found that IAVs encoding circulating H5N
NS1 and P« proteins, induce less inflammatory responses than 1AV encoding the original genes, mpost like
due to their increased ability to inhibit host gene expression.
Consistent with our previous findings showing a functional coevolution of IAV NS1 aadées, our data
suggest that circulating H5N1 1AV have adapted to induce less inflammatory respams be less virulent
than original circulating HS5N1 IAV, highlighting the importance to monitor the evolution of virulence factors
However, additional experiments are needed to further analyze these differences.
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74 out of 2,398 wild birds tested positive for AlV (3.1%). The most frequently affected species were malla
(n=37/1,042) and teal (n=21/832), followed by pintail (n=6/29), wigeon (n=5/127) and other Anatidae
Several subtypes were reaaged in positive animals. The most frequently detected were H5N1 (HPAI)
(22.9%) and H3N8 (13.5%), mainly in mallards and teals. These two species in particular hosted the higt
variety of subtypes, confirming their role as the main reservoirs of Alddition to these, subtypes H2N3,
H3N1, H5N2, H5N3, H6N1 and H11N9 were also isolated in mallards, while subtypes HIN1, H2N2, H:
H6N1, H8N4 and H12N2 were detected in teals. Moreover, subtype H12N8 was identified in a pintail. T
H5N1 subtype was thmost widespread and affected the largest number of wild birds. Complete sequencing
of the positive samples was also conducted, and phylogenetic analysis is ongoing.
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PAX s a nonstructuralprotein of influenzaA virus (IAV),which is encodedby the polymeraseacidic(PA)
mRNAand containsan N-terminal sequencecommonto the PAgeneand a Gterminal +1 frameshifted
sequence PAX protein modulateslA\tinducedhost innate immune responsesand viral pathogenicityvia
suppressiorof hostgeneexpressioror cellularshutoff, through cellularmRNAcleavage Highlypathogenic
avianinfluenzaviruses(HPAIV)f the H5N1subtypenaturally infect different avianspeciesthey have an
enormouseconomc impactin the poultry farming, and they also have zoonoticand pandemicpotential,
representinga risk to human public health. In the present study, we describea novel bacteriumbased
approachto identify aminoacidresiduesn the PAXprotein of the HPAIVA/Viet Nam/1203/2004H5N 1that
areimportant for its ability to inhibit host protein expression.
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Identified PAX mutants displayed a reduced shutoff activity compared to that of the-tygd A/Viet
Nam/1203/2004 H5N1 RX protein. Notably, thimew bacteriumbased screening allowed us to identify
amino acid residues widely distributed over the entirdeminal region of PAX. Furthermore, we found
that some of the residues affecting A/Viet Nam/1203/2004 H5NIXR#ost shutoff activity also affe PA
polymerase activity in a minigenome assay. This information could be used for the rational design of new a
more effective compounds with antiviral activity against IAV.
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Influenzavirusesbelongto the family Orthomyxoviridae Thereare four typesof influenzaviruses:A, B, C

andD; which are definedby the nature of their internal nucleocapsidntigen.TypeA isthe mostconserved

genusand canbe further dividedinto subtypesbasedon their Hemagglutinirand Neuraminidaseantigens.

SomesubtypescontainingH5or H7 are associatedwith highlypathogenidormsof the diseaseandhighrate

of mortality. A current HSHPAIlineagehasbeencirculatingworldwide since2004and hasbeenresponsible

for important poultry losses.Tocontrol poultry diseaseyaccinationis more and more used, especiallywith

recombinantvaccinetechnology.In the last5 years,successivavavesof H5 Influenzain Europepushedthe

health authoritiesto review their vaccinationstrategy concerningthis virus. Giventhe need for rapid and

reliable serologicatoolsfor monitoring of vaccination|Dvethasdevelopeduniqueindirect ELISAsone for

the monitoring of recombinantvaccinesthe ID Screen@nfluenzaH5 Indirect ELISAand one for DIVA

strategy (differentiated Infected from VaccinatedAnimals),the ID Screen®Influenza A Nucleoprotein

Indirect.
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All the flocks vaccinated with H5 vaccines were found positive with the H5 iEBd&® of them were also

found positive with the nucleoprotein iELISA. Therefore, the positivity of the H5 iIELISA, belonging to negati

flocks with the NP iELISA, demonstrated the detection of seroconversion induced by vaccines. The positi\

of the NP EISA in some flocks highlighted the presence of challenge with one HxNy strain.
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InfluenzaA viruses(Orthomyxoviridaefraninfect humansand a large variety of animalsincludingpigsand
birds. Evenif they are speciesspecificviruses,there are increasingreports of the virus spilloverwith the
consequentrisk of reassortmentbetween different strains with possible pandemic potential. In vivo
experimentalmodelsare ableto providerelevantelementsfor the studyof IAV(InfluenzaA Virus),but they
involvenumerousethicaland animalwelfareimplications.It is necessaryo standardizealternativemodels,
suchas3D culture,which allow to evaluatethe infectivity and replicationcapacityof the virusesin systems
that maintainthe anatomicalandfunctionalintegrity of the targettissues.
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The most promising results were obtained with Pept&efor growth in inclusion, a cell suspension was
prepared at a concentration of 1.2x1076 cells/ml. The cellularized matrix was seeded on 12 mm inserts wi
a transparent PET membrane and 0.4 um pores (ThinCert®, Greireneyid\ustria) suitable for 1@ell
plates. The best compositional and stiffness formulation of PeptiGel® were found for the cell line we use
and growth was observed for a few weeks.
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Spainhousesapproximately75%of the A } E @opulationof griffon vultures (Gypsfulvug. While vultures
are generallyresistantto infectiousdiseaseagents duringthe 2022breedingseasorhighlypathogenicavian
influenzavirus H5N 1affected griffon and bearded(Gypaetusbarbatug vultures. We report epidemiologic
informationgatheredin the contextof aprogramon movementecologyof Spanishgriffon vulturesthat could
helpto understandrisksin future breedingseasons.
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We confirmed highly pathogenic H5N1 AlV in feather pulp and bone of deceaghtly Hecomposed,
individuals. Feathers of all other vultures except a nestling that died after tagging were negative by Real tin
RTPCR. None of the vultures sampled in 2021 had antibodies against H5 AlV, while three ELISA pos
nestlings from 2022 hakligh titres of antibodies against HSN1 by haemgglutination inhibition test, showing
that at least two nestlings had survived the infection and fledged. Retrospective analysis of stored tissu
from adult griffon vultures thought to have died from poisogiconfirmed HPAIV H5N1 in at least one
individual. Our results suggest that the current HSN1 AlV is highly pathogenic for griffon vultures but that nc
all individuals with systemic infections succumb. Further investigations should determine whether suc
survivors could become persistently infected and spread the disease.

KLHLE E *p0oSe euPP ¢35 §Z § §Z MEE vS ,AEiI /s ] Z]PZoC % SZ}P
Jv JA] p os A]3Z «Ce+3 u] Jv( Y}ve ep pu X &UESZ @Gv]VAZ-¥P &} vep
*HEA]JA}YE-+ }po Ju % E-e+]*3 v30C Jv( 8§ vV e % E §Z ]+ e X

Keywords HPAIV, H5N1, vultures, epidemiology.

&uv JvP «}@E W C WE}i 8§iwi/oidal


mailto:ursula.hofle@uclm.es

BBEBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBE

&]LE (E 00 0 M ee]}v
Al v JvGpu vi
W}ed E+ AJWX @0 vB Y}v

BBEBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB



WOoiW $Z}0o}PC ¢} 18 Al3Z Z]PZoC % 3$Z}P v] /
v SUE ooC Jv( 8§ JE « Jvr E] Jv §Z 1i1il1i17T %o]

Jloi v uEZWJA v siy sA] JulE'WID EI}WADL } v <VUl du “ W BE}/

AMv]Y 'EP so Ju]EU rPA o<hd  A]

A1 vY. s & E]v EC /veYEud ~E}A] A~ U E}A] "~ U " E ]
& HO0EC }(s & E]v EC D ]]vUhv]A E+]3C}( OoPE U oPE U E ]

ZWE ¢« VYVP LBZYEWAXVeX XE-

dZ Z]PZoC % 3Z}P v] Al v JvGu vl ~,W /e %] u] ]Jv 8Z 71itilfiil %
Al <% E Jv WE}% U v W/ AEi A e C ( E 3Z % @& "}E]V WSAN E
Ti1i v 1117U upoY%o }us & le }(  , W/ Z A } pEE X dZ ,AEi p 8C
%]1}}Y U o08Z}uPZz (A o« }( ,AED s 3C% Jv( Y}V A E E %}E
+ § IC E Z]JpdeE IleeU v 3Z A]J]Epe A« o0} 5 & ]Jv Alo ]
~8 }u3 E leeX 00 <+ AE E %}ES ]Jv 8Z Vv}ESZ }(~"E ] X, E

V3UE o W/ ,AEi Jv( Y}V ]V %}UOSEC «Fss Jve AlD] | ME ov~GuEEI«A v
HE]JVP 3§Z]e %]1}}Y X Z}uYv v El}%-] « A E EE&] }usS }v 8z E
v (JUE SuEI C+X dzZz AES Evo }C v Jvd8 Evol}EPVSAE £ ulv
E }CE V % Z}SIPE %Z X } C }v]Y}v A« Yu & . v §Z

UMe HO SHE X d]e*d * U% O * }( SZ & JvU % v E *U *%0 VvU Vv opv
}(8Z Yeep ZIu}P v s e AE pe (JHu) M G SEPX}dZ  + § ]E
v EA}lpe u v]( 8 Y}ve ~ Vv}EuU 0 Z %}*]YIvU SCE u}E+U o P % E 0oC
dZ % @& v }(]vGu vl A]JEpe A e § & Jv Yeepu « u%o0 ® U @G3}9%]
Z VP « Jv op C vie]e v v E}e]*]JvEZ & 8 v A©o U v §Z « ¢
Z] 1l veX /v upd <A veU 8Z E A E v} A5 Ev o 0 *]}veX dZ ,AEi ,W
PE}ee 0 ¢]}ve u}vP JZA %P FeX &}E u}ed u}vP EZ ¢« o0 ]}ve A oW
v E}e]e v ZUuljEEZ P *U % § Z] o Z Uuy&EZ P « ]Jv } o}lu] Vv %]
dZ OpVPe ¢Z}A u} E § ~SPUEI Cee 8} e A E ~ Z]YIviPe e YIVuS }A we
/v u}es e U u]o *%0 V}u P oC VvV *%0 v Vv E}e]e A E v}$ X 1
0 *]J}ve AE v}3 } s EAdAAvVvVvLE® XW / ,AEi Jv( Y}V ]Jv %}H0SEC V
*JulJo E o]v] o ]Je * U ]Jvopu ]JvP v pE}0o}P] % 3Z2}E PIE % E* *AvdoY }w
v E}Y o0 ¢°]}ve v Aepo E uP U %E]Ju E]JoC +EYMRASTY Yoor B &Z
% SZ}0}P] 0 % @E ¢ v3 Y}v }(VESUE 0 J* * ]e % EY po EoC Juke}ES
JvGu vi AJEp-U Jv AZ] Z ]+ E v «3E Jve Vv Z A ]+ E vS % SZ}P

< CAJ® «A]JvGpu vi U ,AEiU % 3Z}0}PCU ~ E ]

&Uv JVP s}JuE }E IVIAZ]|PE vS® Z A + (pv GC D]V]*3EC }( u Y}vu ~°
A 0}%u vS }( Z %opp 0] }(ME] € 8Z }vSE S }( Ju%o u vs YAJEV }(vEV 9
E~ Jv TiTi1U  }vSE riSr&GMWITaRlITTITTI XO

N\ —

\ m—

o

=


mailto:biljana@niv.ns.ac.rs

WodEZYZ}*3 P v Y JA E-]$QEH]R]e >WHsS ,6E06 v %

< ulo 112U C& _AI'€}@E}o]v ‘0 & 3|@EICv 'Y e[@iCi&}( " u] § vl

" % @E3u v3 }( WIHOoSEC J» * *UE VY}vos3 E]vEC Zs+s E Z /veYSus U W
iariii Wus ACU Wlo v
T % @E3u v3 }( Ku]l] » voCe sUE Y}voss8 E]lvEC Zes EZ/veYEus U W E:
iariii Wus ACU Wlo v

Z WE « vYVPl WHZXEW 1>%]A X% po ACX% o0

Theevolutionof low pathogenic(LP)avianinfluenzaviruses(AlV)is determinedby the geneticvariability of

thesepathogensaswell asby ecologyand migratorybehaviourof their mainreservoirsand naturalhostsi.e.

anseriformand charadriiformbirds. However the exactmechanismshapingthe intrahostgeneticdiversity

of AIV during infection of different bird species remain unknown. Both interspeciesdifferences in

susceptibilityto infectionandthe presenceof variousAlVsheddingpatternsin poultry maysuggesthat the

selectionpressureaffectingthe virusdiversityduringinfection variesbetweenthe hosts Ourstudyattempts

to elucidatethe role of variouspoultry speciesn AlVevolution,especiallyn termsof the possibleemergence

of adaptivevariantsfollowingwild bird-to-poultry virustransmission.

&} &EZPo pn E %S PePUOO] (JE U]~ Z] | We SUE] @}V E % E » BE YA Y %o } 1 o] XEXC
Ju oY plA E E% EJu wy 0DL|5Z° /nAlo |E E]RPEGW Ms]3Z} polv » o
V JE®}USUXE]GOPColvVR U 8E]}EMW0Z EQ@VR}o A A E}oo Jve%k ].

* U% O]VP~T0r0 %olX & ¢35 %} ]MAEHS]VZ&W Z]E 5P JvEZDP VA E(PESZ

% E} WZ]RZZ E}UPZ %plud P/ 00 E]VESN kZX]}]V(}EUWOCHeop uJviE]sC

A E] wo]VPWY. Y}wlo pa @G|l e YVPs |}0}PPo@®}% EY e Z E 3§ E]-VY

J(A]@®4dP%o p0 Ho)E e ]WESZE %00] *BIX & *% ] EVSIEGYAE 35X

No significant interspecies differences in the cumulative number of single nucleotide polymorphisms (SNF

detected in the oropharynx and cloaca during the entire animal experiment periddgd were noticed.

However, ducks showed thaghest virus complexity in the respiratory system and its comparison to turkeys

disclosed a statistical difference (p=0,01). Complex variant analysis revealed unevenness of viral populatic

in swabs that consisted mainly of unique minority variants. Vast majority of norunique SNPs were
present in the same individuals on different sampling days or were inocdknwed SNPs found in most
bird samples except for cloaca swabs in turkeys. Sporadically mutations associated with zoonotic potent
were identified.
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Since autumn 2020, high pathogenicity avian influenza virus (HPAIV) has caused masdfseniein the
wild bird population as well as widespread outbreaks on poultry premises across Europe. Findings of the
viruses have also been reported in a number of wild mammals in several European countries. So far, mc
findings have been in foxes.
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In 2021 and 2022, five mammals tested positive for clade 2.3.4.4b H5Nx higlgpaitity avian influenza
virus (HPAIV) in Denmark. The first mammalian case was a harb@®Isee vitulinafound dead on a beach
at Southwest Funen in September 2021. The seal was emaciated with pronounced skin changes on large p
of the body. Inflenza virus was detected in the lung of the seal. No other diseagsing pathogens were
detected that could otherwise explain the cause of death. Upon further investigation, the virus was
elucidated to be a clade 2.3.4.4b H5N8 HPAIV. In 2022, cladedB.BIRAIV H5N1 was detected in four red
foxes Yulpes vulpes HPAIV H5N1 was detected in the lung of an adult fox that was found dead on 17 Janua
2022 close to a fox pit. In a separate event, three fox cubs were found dead on 28 Aptibgeer with
the remains of a duck carcass. HPAIV H5N1 was detected in brain tissue of one of the fox cubs and in the |
of the two other fox cubs. All three fox cubs were previously observed alive on 25 ApileRoithe analysis
revealed that the vinses from the cubs and the adult fox belonged to two different genotypes. The viruses
were closely related to contemporary viruses. Analysis of the amino acid sequence revealed substitutiol
related to mammalian adaptation.
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Keywords influenza A virus, mammals, epizootic, high pathogenicity avian influenza virus
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Active global surveillanceand characterizationof the Avian Influenzavirus (AlV)is crucial for improving
preparednessgainstpotential pandemiceverts. Giventhe A | (E abillty to evolverapidlythroughmutation

and reassortment obtainingcomprehensivanformation about its genomecanimprovethe understanding

of the evolutionof the influenzavirus,emergenceof new strainsandimprovevaccinedesgn strategies.This

work investigated the use ohighthroughput sequencing on thédlumina MniSeq platform to obtain
complete genome information fromAlV from samples collected $erbia in 2021Viral RNAvas extracted
from clinical samples from wild birds found dematd backyard poultryfollowed byreverse transcription and
genome amplification using universal primers and Suggps; 1V OneStefRFPCR System (ThermoFisher
Scientific, Waltham, Massachutse USA, cat. no. 12594025).PCR amplicons were visualized by
electrophoresis on 1.5% agarose gels. lllurbaaed library were prepared, pooled together asetjuenced
(2x150 paireeend) simultaneously (}oo}A]JvP §Z u vu( $p @Eo@ mfotsmb®hHi 2)60Gbpvas
obtained from321+3 K/mm2 density with78.56+0.4% of the clusters passing quality control (QC) filters.
Approximately87.16% of all Readand 92.43% from Read3equencesontained high qualitpasesthat

A E HYIIU . 00]VPRWA & ve[&pu 0]3C A« Z | A]3Z & *3Y ~A
statistical data was generated using Prinseq (v0.20.4), low quality bases, primers and adapters were remo\
with Trim Galore (v0.6.7), BWA (v0.®@amtools (v1.16.1) and iVarl(3.1)were used for referenceyuided
genome assembly and weeSAM (v1.6) was used for coverage sta@ststem reference genome was built
with the Vapor tool(v1.0.2) by using custoitnuilt database containing all AIV genosnfom the NCBI
GenBankExploratorymaximuntlikelihoodphylogenetic analysis was performed with the MEGAoftware.
BLAST and phylogenetic analysis of the AIV hemagglutinin and neuraminidase sequences revealed that tt
of the viruses belong to H5N1 hile the fourth belonged to the H5N8 subtype. All AlV belongedidde
2.3.44b. Highpathogenicity of theviruseswas confirmed byhe presence ofthe multi tbasichemagglutinin
cleavage siteausing theeEMBOSS Transgapl. The complete genomes of all fourussamplesyielded equal

or greater than3000-fold sequence coverage depthhis study presented the successful use ofMiriSeq
Platformfor AlIV whole genome sequenciagd demonstrated the continuous presence andtuiation of
highly pathogenic Al in wild and domestic birds. It also highlights the significance of establishing sequenci
and bioinformatics capacities for continuous surveillance and tracking of animal and zoonotic viruses.

Keywords virus, highthroughput sequencing, bioinformatics, MiniSeq
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Influenza in birds is caused by infection with viruses from the Orthomyxoviridae family, genus
Alphainfluenzavirudnfluenza A viruses are the ordythomyxoviruses known to naturally affect birds. It is
considered that aquatic birds are the major reservoir of influenza A viruses, which are, in majority of case
low pathogenic for chickens and turkeys. Highly pathogenic strains that produce ctilseakse and
economic impact are associated with H5 and H7 subtypes. The cases of low pathogenic strains of H5 anc
subtypes turning to highly pathogenic by mutation are also recorded. Some avian influenza strains can al
cause sporadic infection in hums. In 2022 Al was reported in 37 European countries including Serbia.
this abstract we describe the results of Serbian National Reference Laboratory for Al and ND in 2022.
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Totally 12 samples from 9 locations were found positive on influenzag®RR assay. All of them were typed
as H5N1 subtypes. Amino acid motif on cleavage site (PLREKRRKRGLF) revealed that they belong to |
pathogenic aviamfluenza viruses. Phylogenetic analysis of part of HA gene sequences showed that they c
be sided with clade 2.3.4.4.b viruses. Further analysis shows that there is slightly difference in sequenc
between cases from the beginning of the year until A@ild those registered after suggesting that they
belong to two different sukclades.
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Slovenia is a country with a very long beekeeping tradition and an extremely high density of apiaries and b
colonies.Several positivestranded RNA viruses, found in managed honeybgAess(mellifera carnigamay
represent a complex of emerging infectious viral diseases, together with other pathogens, as a part of tr
global problem of decreasing pollinatorSome viruses may be present in different species living in the
environment closely with honeybees anteet through the direct or indirect contacts.
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Pigeonparamyxovirusl (PPMV1) forms a separategroup of viruseswithin Avianorthoavulavirusl (AOaV
1) of whichvirulent strainsare the causativeagentof Newcastlediseasen poultry. Sinceits introduction to
Euiope in the 1980s,PPMV1 hasspreadthroughout the continent, causingboth fatal and asymptomatic
infections.In June2022,an outbreakof PPMV1 occurredin a vacationhome communityin SouthZealand,
Denmark.Herewe presenta casereport of the Danishoutbreaktogetherwith the resultsof the geneticand
virologi@l characteriation of the virus.

Theoutbreakwasdetectedin a vacationhomecommunityhousinghundredsof captivebirds,mostof which
were not vaccinatedagainstPPMV1. Viral detectionwasachievedthrough RFqgPCRanalysisof cloacaland
oropharyngeakwabsand virusisolationin embryonatedchickeneggs.Fullgenomesequenceanalysisvas
performed to determine the genotype of the virus. Pathogenicityassessmentsvere conducted using
molecularcharacterizatiorof the cleavagesite andby in vivointracerebralpathogenicityindex(ICPI}est.
The virus was determined to belong to genotype VI.2.1.1.2.2,a PPMV1-specific genotype currently
circulatingin wild pigeansin severalEuropeancountries.Thevirusexhibitedthe characteristicsequenceof
virulent AOaV1 at the Fgenecleavagesite, indicatinghigh virulence.However,the ICPlindexwas0.650,
suggestinghat the viruswasnot highlyvirulent for chickens Similarresultshavebeenobservedwith other
PPMVL1 viruses,demonstratingthe uncertainty of genetic analysisof PPMV1 for the assessmentof
virulencein chicken

This study presents a case report of the PPMWutbreak in Denmark anthe genetic and wologicl
characterstics ofthe virus. The clinical presentation of the outbrealombined with thepathogenicity
assessments indicate that the outbrealiusing virus was virulent for pigeons but not for chickdiese
findings highlighthat challenges associated with assessing virulend@Pdfi\/1 viruses, and that relying on
a single method for the agssment of virulencepay not provide a compteensive understanding of the viral
pathogenicity

Keywords Newcastle disease, PPMY outbreak, pathogenicity, virulence
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Bluetonguevirus (BTV)has a segmented,dsRNAgenome which encodesstructural (VP17) and non-
structural (NS14) proteins. It causeshaemorrhagiadisease pbluetongue,in susceptiblewild and domestic
ruminants.BTMinfectionistypicallydiagnosedhroughpresenceof viralRNAIN the blood (QRTFPCRr serum
antibodiesagainstthe group-specific,mmune-dominant VP7protein (CELISAHowever this only confirms
BTVexposure(not presenceof infectiousvirus)and doesnot provide information on time sinceinfection,
whichis crucialfor estimatinginfectiousnessand potential transmissiorriskin BT\fpositiveruminants.We
aimed to develop serologicalassaysto investigate isotypespecific anti-BTV antibody dynamicsduring
infection and assesgheir ability, alongsidecurrent BTVdiagnosticsto delineate and predict time since
infection.
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BTV infection was characterts®y consistently earlier Ighdpecific aniVP7-NS2 responses, followed later
by 1gG, allowing ruminant antibody profiles of high, moderate, and low transmission risk to be delineatec
IgGtspecific aniVP7 antibodies were in greater abundance than Ig&Ryever provided no further
differentiation. Whilst antiVP7 antibodies were consistently detected in Biifécted ruminants, those
targeting NS2 were not. Sheep had low detectable IgM/high Ig@G\ERi antibodies, which was reversed in
cattle. Statistichkmodels were able to accurately predict early infection (<7dpi) to within-dags, whilst
novel isotype ELISAs enhanced predictions betwe& dpi.
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Mosquitos carry and transmit MosquHBorne Diseases which affect an estimated 700 million annually and
are responsible for almost a million deaths. In the absence of available vaccines and treatments the be
countermeasure against MBDs is the development of an Early Warning System (EWS) to accurately estim
the probability of MBD occurrence, so that health authorities can take preventive agtiswork proposes

the developmentof EWShasedon historicaldataof WNVcasescombinedwith EarthObservationEO)data,
synthetic entomologicalinformation (mosquito populations),and socioeconomicadata. The proposed
systemlearnsthe patternsbetweeninput featuresandthe epidemiologicakituationin order to predictthe
probability of WNVoccurrenceat LAU1(municipality)spatialscaleand with a time lead of two weeks.The

EWS developed in this study was tested using historical WNV data froaréas of interestVenetoregion

in Italy and Central Macedoniggionin Greece. The model's performance was evaluated based on its
goodness of fit and operational effectiveness as an EWS. In terms of goodness of fit, the model achieve:
ROC AUC of &8 Veneto and @9 in Central Maedonia, while its PR AUC was 0.10 and 0.15 respectively,
compared to a baseline of 0.01 and 0.07. As an operational EWS, the model correctly predicted 17% of
infected units in Veneto and 44% in Central Macedonia for the years 2018 andT204 8tudys the first to
develop a datadriven EWS for MBDs that makes predictions at such a fine spatiotemporal scale (municipalit
and biweekly). The results are promisingglicatinga strongdependencebetween EO data, mosquito
populations, socioeconomic fag® and WNV occurrendbat the model manage to capturés a probability
estimator, the model performs ten times better than the baseline estimatokeneto and two times in
Central Macedonigand as an operational EWS, it performs two to three timeteb¢han randondepending

on the region The average temperature and precipitation during the winter months of the current year,
along with two remotelysensed indices, NDVI and NDWI, were identified as variables with strong predictive
power for WNV caseazurrence in both instances

Keywords mosquitaborne diseases, Wesilile virus, early warning systemmachine learning, earth observation
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Wild boars are a reservoir of many infectious diseases of pigs and humans. As the most important reserv

of African swine fever (ASF), thare responsible for the spread of the second wave of the disease in Europe

first identified in 2007 in Georgia. In Poland ASF was first diagnosed in wild boar in 2014 and since th

intensive monitoring of the disease in this species has been carriedHowever, there are no current data

on the occurrence of other, epizootic and economically significant diseases in wildebgafujeszky's

disease (AD), for which a national eradication program has been carried out sincd B8@G8m of the study
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coronavirusestransmissible gastroenteritis virus (TGEV) and porcine respiratory coronavirus @3R@\H)

as circoviruses: PCV2, PCV3 and PC¥4stlily was conducted in wild boar population in Poland, positive

for African swine fever (ASF) by serology, molecular detection or by both methods.
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As a result of the tests, 58 (19.33%) sa@splere found to contain antibodies to ADV. Only 1 sample was

positive in the TGEV/PRCV ELISA. The presence of the circoviruses: PCV2 and PCV3 was confirmed

(32.00%) samples, with PCV2 being identified in 57 (19.00%) and PCV3 in 39 (13.00%)Haanplesence

of PCV4 was not confirmed. Most ADV, PCV2 and PCV3 positive results were identified in the ASF serologi

positive group.

The results of the project confirm the circulation of ADV, PCV2 and PCV3 in the wild boar population

Poland, but @ not confirm the presence of coronaviruses: TGEV and PRCV, or PCV4. These findings ar

particular importance in connection with the implementation of the national program for the eradication

and monitoring of AD in pigs, as well as compliance wittptineciples of biosecurity in pig farms.
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Application of the contingency planl@ved to front ASF emergency in mainland Italy, later measures to
contain infected wild boar populations were implemented in different ways. In Piemonte/Liguria, local
authorities gradually showed increasing reluctance to share ASF restriction measwegéack bf available
resources affected the strengthening of surveillance activities and the timing of the early installation o
fences: the strategy 'chased' the spread of infection and the route of fences had to be changed several time
In Latium, diseas containment inside the highway surrounding the affected zone, wild boar depopulation
activities, carcasses search, and removal have effectively prevented the further viral spread. In Sardin
eradication efforts allowed a decrease in virus circulatioreover, the European Commission allowed an
amendment of ASF risk level by reshaping the restricted zones recently. To date some seropositive ca
have been detected only.
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Totalper year

Year Total foci Cases of sheep| Cases of cattle

2010 30 32 20

2011 21 108 14

2012 15 42 10

2013 7 32 1

2014 7 97 2

2015 20 398 6

2016 39 105 48

2017 29 152 22

2018 42 138 23

2019 20 67 15 \ —
2020 10 3 10 o —
2021 8 18 4 \
2022 9 54 6 o
Total 257 1198 229 =
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In recentdecadesthe emergenceand re-emergenceof viral zoonosesinduding COVIEL9, hasbecomea
major globalthreat. Thisgrowingpublic health challengeneedsintensivestudiesof zoonoticpathogensin

animals,in line with the OneHealthapproach.

Varioussurveillancesystemsareimplementedin orderto obtaininformation for publichealthsectors Active
surveillanceby testingof sickor deadwild anddomesticanimals,is successfullysedfor emergingzoonotic
viral pathogenslike West Nile virus (WNV), Usutu virus (USUV)tick-borne encephalitisvirus (TBEV)pr

hepatitis E virus (HEV) A major limitation of active surveillanceis that some emergingviral zoonosesare
often asymptomatidn animals.Furthermore the reporting of clinicalsymptomsin animalsdependson the

}Av @pliblicawarenesf zoonoseswhich could compromisesurveillanceresults.Also,the locationand
time of samplingarerandomandunmanageable.

In contrast, passivesurveillance,using domestic animals as sentinels, has the advantageof controlled
samplingin specificgeographicareasat an optimal time. In addition, the limited and controlled movement
of domesticanimalsand the availabilityof samplesincreasethe value of this type of surveillance A good
exampleis the active surveillanceof the WNVusinghorsesand poultry assentinelanimals.Despiteall the

advantagesa surveillancesystemusinglivestock,horsesor poultry assentinelshaslimitations due to the

limited numberof theseanimalsin urbanareas.

Nowadaysthe numberof householdsowning pets increasedsignificantly Petsare part of everydayfamily
livessharingthe samespaceandenvironment.Inline with this, pet animalscould serveasanoptimalsentinel
speciedn urbanareas.

Ourresearchgrouphasinvestigatedthe possibilityof usingpetsassentinelanimalsin activesurveillanceor

different viralzoonosesRecentresultsshowthat testingpet animalscouldbe a valuablesurveillancesystem
for the presenceand activity of viral zoonoticpathogenssuchasthe humaninfluenzavirus and emerging
zoonotic pathogenssuch as WNV, TBEVUSUVand HEV.The correlation between infection in pets and
humansis alsoclearlyconfirmedduringthe COVIBEL9 pandemic.Evenmore, surveillane of the pet animal
populationwasa valuablesourceof publichealthdata showingthe presenceof neglectedviral zoonosidike
Tahynaorthobunyavirusn the capitalof Croatia.

It is clearthat the emergenceof viral zoonoseswill continueto occur,which requiresintroducingnew and
adjustmentof existingsurveillancesystemsThetrend of urbanizationanda growingnumberof petsisgiving
usnew surveillanceoolsfor the protection of humanhealthin accordancewith the OneHealthapproach.
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Mosquitoes (Diptera, Culicidae) are vectors of important pathogens than cause neglected diseases such
malaria, dengue, West Nile Virus, Zika, Yellow Fever or Chikungunya, amongle#tng, to hundreds of
thousands of deaths every year. Vector surveillance is on the focus of Public Health programs to prevent &
manage potential outbreaks of these diseases. Traditional surveillance methods can be very time consumil
require expert @tomologists to analyse the samples and may not adequately reflect the temporal dynamic:
of mosquito populations. New methods based on remote sensing and artificial intelligence that allow
automated realtime characterization of mosquito populations havestopportunity of truly improve this
field. A new machine learning model has been developed for mosquito genus and sex classification based
the analysis of thousands @éfedesand Culexmosquito flight recordings obtained with a pseudooustic
sensor capled to a standard mosquito suction trap in the laboratory for different temperature regimes. This
system was implemented for two consecutive summers in two different localities of the province of
Barcelona (Spain) covering the period of mosquito actiwitghe area and a variety of environmental
conditions. The sensor + trap system was installed for periods -G224ours in the field and the results
obtained from the manual inspection of the catch bags inside the traps were compared with the result:
predicted by the system with two classification purposes: mosquito identification and genus and se:
classificationThemodel was able to distinguighedesand Culexmosquitoes from other insects that entered

the trap with 95.3% of accuracy; and to classify these mosquitoes by genus and sex with 92.6% of accurz
In both cases, the predicted and the observed values showed a significant strong positive correlation. T
accuracy of the predictions was not correlated neither with the proportion of mosquitoes over other insects
in the samples nor with the hours of samplinithe system presented heteas both predictive power to
monitor tendencief Aedesand Culexmosquto populationsand it is accurate to predict the actual number

of these mosquitoes that enter a trap in redilme. It is easy to be incorporated into the routine of vector
surveillance since it works attached to a conventional mosquito itagan be workng remotely for several
days wittout the need of constantly revising the trap, it can be implemented in a variety of temperature
environments, and it generates retine data with high accuracy. The combination of artificial intelligence
and the Internetof Things introduces a stefprward in the field of vector surveillance by offering a potential
scalability that has not been achieved until now. XO

Keywords Mosquitoes, Vector surveillance, Remote sensing, Machine learning, Artificial Intelligence ==
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WestNile virus (WNV)is a mosquita-borne flavivirusthat is kept in an enzooticcyclemainly betweenbirds

and mosquitoes.Occasionallyit affectsmammalsncludinghumansand equinescausingencephalopathies.

On the other hand, Culexflavivirus (CxFV)s an insectspecificvirus within the Flavivirusgenusglobally
distributed amongCulexpopulations.Somestudiespoint to an interaction betweenboth viruses Here,we
assesghe ability of a SpanishCxF\Mo alter vector competenceof Culexpipiensmosquitoesfor WNV.We
seekfor an effectivecontrol tool for WNV,whichcouldbe usedin the future.
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CxFV was able to infe€x. pipiensfter intrathoracical inoculation and had not impamt WNV infection,
dissemination, and transmission @x. pipiensnosquitoes, as WNV was detected in head, body and saliva of
both CxFV positive and negative groups without significant differences.
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Overthe past 20 years,the seasonalactivity of West Nile Virus (WNV)in Hungaryhas been monitored

throughthe combinationof passiveand activesurveillancdocusedon the detectionof wild bird, horse,and

humancasesin the absenceof resourcedor a country-wide vector surveillancesystem,mosquitotrapping
andtestinghadonly beenperformedintermittently in afocaland targetedmanner.In 2022we haveutilised

our capacityfor mosquitotrappingand testingdevelopedrecentlyfor the monitoring of invasivemosquito

species(www.mosquitosurveillance.hujo confirm local WNV circulationin mosquitosat localities with

laboratory-confirmedhostcasesof WNVinfection, simultaneouslynonitor for Usutuvirus(USUVpresence,
identify the affectedvector speciesand checkfor the involvementof invasivemosquitospecies.
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Bluetonguevirus(BTV)sanarthropod-borneorbiviruswhichcauseshaemorrhagidiseasebluetongue,and

is transmitted to susceptibleruminantsthrough blood-feedingof infected Culicoidesnidges.BT Vinfection

is characterisedby immunosuppressiorand lymphopeniaaround peak viremia. However, the relative

importance of T lymphocytesfor immune protection, BTV pathogenesisand transmissionare largely

unknown.Here,we utilisedanaturalin vivoCulicoidesborne BTinfectionmodelto studythe role of specific

T cellsubsetdan BT Vpathogenesisyiral replicationdynamicsjmmuneprotectionand onwardstransmission

to asusceptibleCulicodlesvector.
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The natural infection model resulted in transmission of BTt all 28 sheep. Tryphocyte depletion and

changes to cellular populations in whole blood were confirmed through roaltur flow cytometry. CD8+

cytotoxic T cell absence was consistently associated with lower clinical scores, higher survival and mc

favourable antBTV anibody responses. CD4+ T cell absence resulted in higher clinical scores (along wi
ti= vw d 00¢*U Ju% JEU V3 }( % E}S 3]A v PSE o]e]vPswit&ing & E

antibodies targeting nosstructural BTV protein, NS2, identifyiaglikely role in protective immunity. BTV

also appeared to target downstream effector functions of specific T cell subsets as a likely pathogen

mechanism. T cells did not impact viral replication, shedding or onwaumtsoidesransmission.
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Epizootic Hemorrhagic Disease (EHD) is an infectious, economic important viral disease transmitted
Culicoideghat affects wild and domestic ruminants. The causative agent, EHD virus (EHDV), belongs to t
family Sedoreoviridae genusOrbivirus Seven serotypes have been officially identified. In November 2022,
outbreaks caused by EHEBMvere reported in Sicily and Sardinia islands. This was the first incursion of EHD
ever recorded in Italy and Europe. Herein wpog the detection of EHDV in European specieSufcoides
as a result of a field entomological investigation during the Sardinian outbreaks. Due to the simultaneot
circulation of bluetongue virus (BTV) in the area, the midges were also tested for BTV.
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Usutuvirus(USUVijsasinglestrandRNAvirusincludedin the mosquitoborneclusterof the genusFlavivirus,
within the FamilyFlaviviridae Asall the membersof this group, includinghuman pathogenslike Japanese
encephalitisvirus (JEV)Murray Valleyencephalitisvirus (MVEV) SaintLouisencephalitisvirus (SLEVand
WestNile virus(WNV) USU\Vs maintainedin the environmentthrougha bird tmosquitolife cycle.
Programsperforming environmentalsurveilance of arbovirusesmainly targeting West Nile virus (WNV),
were establishedn Lombardyregion(Northernltaly) startingfrom 2014.
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Atotal of 519,148mosquitoesvere sampledandidentified. TheCulexspeciesvasgroupedin 353,342pools
and tested by reattime RFPCRor WNVand USUVRNA.The presenceof USUVRNAwas confirmedin 87
poolsof Culexpipiensmosquitoescollectedduringthe period JulySeptemberThehighestbi-weeklyMIR of
USU\nfectionratesof Cx. pipiensestimatedfrom pooledsamplegper yearwasdetectedin 2017(MIR=5.4).
A ety 0 ]eSE] pS]IV }( %}e]3]1A  u}e<p]tBe parlfesiysUvEosAive S tyicatyavas
sampledbefore or contemporarilyto the collectionof the first WN\£positive pool; ii) the weekly average
precipitation and temperature were not a good predictor of Usutu circulation; iii) the seasonal exploratory
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charaderise the genomic distribution an evolution of USUVdifferent lineages,sequencinghas been
conductedandresultswill be readyahead.
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West Nile virus (WNV)is a Flavivirusthat is currently the most spreadarbovirusin the world. Thevirusis
maintainedin nature in a bird-mosquitoenzooticcyck. Humansand horses,aswell asdonkeysand other

equids,are susceptibleto WNVinfection. Thereis not many availabledata on WNVinfection in donkeys,
sincethis is still a neglectedareaof research.Theaim of this studywasto accesghe presenceof specific
antibodiesagainstWNVin blood seraof domesticdonkeysin the SpeciaNature Reserve®s « A] in the

VojvodinaProvincejn the northern part of Serbialn total, 53 randomlyselectedblood sampleg51females
and2 males)werecollectedduring July2022.Theageof the donkeysvariedfrom 3to 10yearsandallanimals
were apparentlyhealthywith no evidenceof clinicalsignsof the disease Serologicatestingwasconducted
with WNV IgGenzymelinked immunosorbentassay(ELISAand all obtained positive resultswere further

verified by virus neutralisationtest (VNT).For this purpose,anti-WNV IgG were analysedby commercial
blocking ELISAIngezimWest Nile Compac ngenasaSpain),accordingto the manufacturerinstructiors.

Furthermore,virus neutralizationtest was performed following the World Organizationof Animal Health
(WOAH)guidelines.TheVNTwas performed on MDBKcell lines (ATCECCE22, LGGStandardsusingvirus
strain lineage2 WNV SRB- Novi Sad/12(GenBankKC407673.1)postive and negativecontrol sera. The
neutralizingtitre of 1:2 and higherwasconsideredpositive.WestNile viruslgGantibodieswere detectedby
ELISAN 46 (86.79%)testedspecimensvhile 7 (13.21%)serareactednegative All ELISAeropositivesamples
were confirmedby VNTwith the titar varyingfrom <1:2to >1:256. Both ELISAand VNTresultswere fully
correlated.Basedon these serologicalffindings,we canconcludethat WNVis intensivelycirculatingin the

population of donkeysin Serbia.Many researchersbelieve that donkeysare resistantto West Nile virus
infection and thus rarely get sick, which indicatesthat donkeyscan serve as sentinel animalsfor WNV
monitoring. Therefore, it is necessaryjto implement a risk assessmenstudy and include donkeysin the

national WNVsurveillancgrogram.

Keywords West Nile virus, donkeys, ELISA, virus neutralisation test, Serbia
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With the adven of sequencing technologies and novel bioinformatics tools and analysis, new insights int
the epidemiology and improved surveillance have been established in the field of virology. Whole genorr
sequencing (WGS) of WNV from clinical samples can prowdetrdous insight into the epidemiology and
evolution of the virus. However, there are some common difficulire®btainingquality and sufficient
sequence informationlow copy number of viral genomes gamplesand the error introduced by WGS
techniques To optimize detection and minimize error in WGSVBNV, we tested an amplicdmased
approachusing thelllumina MniSegplatform. ViralRNA was extraetd from a wild bird (rook) found dead
and five pools oimosauitoes, followed by everse transcriptiorwith LunaScript® RT SuperMix Kit (New
England Biolabs, Ipseti, Massachusetts, USAtcno. E3010)Custom primers for amplicon generation were
designed with the PrimalSchenteol by Te*}A] v s] v}A] WAV sequences retrieved from
NCBI GenBank, which generated two pools of approximately 850bp overlapping amplicons that cover tl
whole genome. Amplicon cDNA was generated @8&®HotStart Highidelity 2XMastevlix (New England
Biolabs, Ipsvah, Massachusts, USA, at. no. M0494S)Electrophoresis on 1.5% agarose gels was used for
amplicon visualization. The pools were mixed together, followedihwry preparation and sequenciran

the MiniSeq platform(}oo}A]JvP $Z u vu( $p ETo@l-ihfoeaEcsgf B@+Gbpvas obtained

from 3455 K/mm2 density witi81.56+0.426 of the clusters passing quality control (QC) filteksound
90.16% of all Read&nd 92.43% from Read8equencesontained high qualithases$§Z § A Q@0(bhse
calling QGtandard. Quality of raw readsvas checked wittMultiQC (v1.12.pand additionaltatisticalraw

read data was obtainedith AfterQC(v0.20.4), low quality bases, primers and adapters were removed with
Cutadapt(v1.8.3, BWA (v0.6), Samtools (v1.16.1) avidr ¢/1.3.1)were used for reference guided genome
assembly and weeSAM (v1.6) was used for coverage statistes.MEGA 11 software was used for
maximumlikelihood phylogenetic analysiSThe complete genomes of all sampigslded equal or greater
than 28000sequence coverage deptBLAST and phylogenetic analysis showed that all WN viruses belonge
to lineage 2. Through this work, the successful use oMmeSeq Platfornfor WNV amplicorbased whole
genome sequencingas been demonstrated for samples of various origins and underlines the contribution
of sequencing technologies for WNV surveillance and diagnostics. It also shows the ongoing presence
circulation of WNV in birds and mosquitoes in Serbia.

Keywords West Nile virusnext generation sequencindioinformatics/llumina
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Bagazavirus (BAGV)s a mosquitoborne flavivirusof the Ntayaserocomplexhat emergedin 2010in Spain

in an outbreakin gamebirds primarily red-leggedpartridges.It reappearedn 2019and againin 2021when

it emergedalso in Portugal. An experimentalinfection confirmed the high susceptibilityof red-legged

partridgesto the virusanddirecttransmissiorto uninfectedcontacts.Herewe study pathogenesisandviral

antigendistributionin experimentallyinfected partridgesin comparisorto what wasfoundin field cases.
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Partridges euthanized at 4 dpi only had congestion and inflammatory infiltrates in spleereartg while

from 7dpi on, the main findings were congestion and endothelial hypertrophy in addition to mononuclear

inflammatory infiltrates in the spleen, kidney, liver and hederivascular cuffs of inflammatory cells,

endothelial cell swelling, and neanal necrosis and gliosis were observed in the brain, especially of birds

euthanized/dead on 10 dpi. Hemosiderosis, one of the hallmarks of BAGV infection-iivirgeedlegged

partridges, was only observed sporadically. BAGV antigen was found anritkig caeca and spleen. On 7

and 10 dpi, BAGV antigen were mostly identified in the spleen, bursa, heart, and kidney. No BAGV antic

was detected in the brain except for two Purkinje cells in the cerebellum of a bird that died on 7dpi.
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The results fom the last 12 years of annual surveillance shows that WNV have not been detected in host ¢

vector populations in Denmark. Migratory birds, normally show a seroprevalence ofalyNV1- 6% of

total tested birds, however in 2022, blood samples from 31 oii243 birds (~12%) showed positive

reactions.
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Africanswinefever (ASF)s a reemergingswine diseasethat hasseverelydisturbedthe globalpig farming
industrydueto its uncontrolledspreadthroughout severalcountriesin Europeand Asiaand, more recently,
the Americas.Efficientvaccinesor specifictreatments are not availableyet. Therefore,developmentof
methodsfor the rapid screeningof novel antiviral compoundsare of relevanceand may contribute in the
effort to containthis disease Here,we haveadaped a systemderivedfrom bacterialDNAbindingprotein
(ANCHORY) for the live cell fluorescentdetection of ASFvirus replication and show its efficiencyfor the
discoveryof compounddisplayingantiviral activityin cell culture.
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ASFV_BdNM_ANCHOS&hows a specific labelling of viral replication sites at late times of infection, starting at
approximately 6 hours post infection with increasing number and intensity of fluorescent spots during viru:
replication. Correlative light electron mascopy together with immunofluorescence assays showed that the
staining is mostly restricted to replicative centres within the viral factory. To show that this live tagged syster
can be used to evaluate putative antiviral compounds, we tested two bisbéhesnwvhich have been shown
to inhibit replication of the distantly related Vaccinia Virus. H33258 showed a specific dose dependent effe
on the number of fluorescent cells and mean intensity of detedtedrescence, which perfectly correlated
with the artiviral effect as assessed by standard virus growth assays.
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Rift Valleyfever (RVF)s an arboviralzoonoticdiseaseaffectingmanyAfricancountrieswith the potentialto
spreadto other geographicabreas.Both live-attenuatedandinactivatedvaccinesare availablein Africafor
veterinaryuse.Thosebasedon live-attenuatedRVF\allow a more successfuimmunization put their usefor
more susceptibleanimalsis limited becauseof risksassociatedo their residualvirulence
In a previous work, we used a reverse genetics system based on the virulent RVFV ZH548 strain to resc
triple mutant virus termed rZH5482. This virus carries G924S and A1303T substitutions in the viral
polymerag (RdRp) and P82L in the nistructural NSs protein. Experiments with immunocompetent 129Sv
mice showed that these changes fully attenuated the virus without affecting its immunogenicity. In this work
we have assayed the sheep response to rZH52& orcer to test its efficacy and safety as vaccine candidate
in a natural host of RVFV infection.
We run a small pilot vaccination/challenge experiment, in which sheep were inoculated sc with +ZRi1548
(4x10 pfu), and challenged three weeks later with thewlént isolate rZH548. At days 3 and 4 polsallenge
animals were euthanized for necropsy examination and histopathological sampling.
Upon rZH548\2 inoculation, no fever or any other clinical sign was observed. All vithodel samples
collected in the edy days after immunization (d3 to d9) scored negative byjRCR except for one single 5
dpi sample, in agreement with the expected attenuated nature of rZH&28hat was further confirmed by
histopathological studies. Neutralizing antibodies were detdds early as 4 dpi, reaching levels correlating
with protection. After challenge, rZH54& immunized sheep remained healthy without histopathological
findings upon necropsy showing that in spite of its limited replication, rZH84®/as still able to oluce a
protective immune response in adult sheep.
KHE & «Z}A §Z § 8Z SE]%o0 }u ]Jv Y}v }( WPV}E *Liidjdoe Y 2ud}}veeSE}
© VI Y}V ]V ¢Z % A]3Z}pus + YVP ]88« % ]3C 8} Jv u eNwPlulin?P 3ZCE
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African horse sickness (AHS) is one of the most lethal viral diseases that affect equids, which could reac
mortality rate of 90% in horses. AHS virABIEV) is transmitted between equid hosts by the bit€wfcoides
midges and the major vecto€. imicola is distributed worldwide.Nine different serotypes have been
described so far. VP2 protein is the main target of neutralizing antibodies, with I@sreactivity since VP2
is highly variable. As crogsotective immune responses are crucial in the control of this virus, our objective
was to develop recombinant MVA (Modified Vaccinia Ankara) vector expressing a chimeri¢t MPQV
protein carrying theconserved central domain of AHSVMVAA7VP2) in order to increase protective
immunity against heterologous AHSV. Then, a dual MVA expressing also the consergédictaral NS1
protein (MVAA7VP2NS1) was constructed and both vectors were evaluatemtioe against the infection
with different AHSV serotypes.
ANcp v Y r8ssWT A]SZ S sWB Y% Ju Jv A e o}v  Jv3} %" ii %0 e
E }lul]lv Y}v B8A v sWi }( 8Z SE ve( E %ooDs] ov}Ad<Po¥ @ Y(VAE(
E }u ]v vE3rosW« /v ]YIVU EAi o cp v A e Jve ES JWERWIi133}}u3 Y
]JA o v Ds A S}E A% E «]JvP 3Z « 3SA} BKE}Eriye }HVADIXA @} upss} |
SA] ~ Ce i v 10 ASBED Y}ve Vv Juupv E *%}ve sl% E}S Yiv A
LE A ]Jv Y}vX
The immunization of mice witMVAA7VP2 oMMVAA7TVP2NS1 vectors triggered humoral and cellular
responses against VP2 and NS1. Humoral response was characterizegidhgmaf neutralizing antibodies
with a highest titre against AHSV (log PRNsh 2.25) and AHSY (log PRNs 1.31). Detectable cross
neutralizing antibody responses were observed against AHa&8Nd AHSY (log PRNsp 0.85 and 0.92,
respectively). Regandg to celmediated immune responses, induction of specific T CD8+CD107+ agdl IFN
cells was detected against proteins VP2 and NS1. Two weeks after boost, animals were infected with AH
4 (homologous) or AHSY (heterologous challenge). Control mice deped high viremia and died after
infection with AHSM, while vaccinated animals survived and just one animal developed almost undetectable
viremia at 11 dpi. Infection of AHSMesulted in high viral loads and clinical disease in control mice, whereas
MVAA7VP2 vaccinated mice had a significant reduction of viremia and clinical score. Protection was sligh
higher nMVAA7VP2NS1 vaccinates.
The chimeric VP2 proteins made up from two serotypes increase -progsctive immunity against
heterologous ABV serotypes.

Keywords African horse sickness, MVA, vaccine, epystection ’g
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A rangeof different RNAviruses,includingcoronavirusesuse programmed-1 ribosomalframeshifting(-1
PRF)to achievethe expressionof some of their non-structural proteins Two elements,the "¢ 0] %o %0 G
e <4 v andan RNApseudoknotplay a vital role in the processof frameshifing in coronaviruses
Mutationsin theseelementsand smallmoleculesthat inhibit -1 PRFactivity canhavedeleteriouseffectson

virus replication. Variousstudies have been conductedpreviouslyto study the structural and functional
analysisof -1 PRFactivity in betacoronavirusessuch as severeacute respiratory syndromecoronavirus
(SARE0V),Middle Eastrespirabry syndrome coronavirus(MERSCoV),and SARS0V2. However, no
studieshavebeenreported for porcinerespiratorycoronavirus(PRCV)an alphacoronavirusTheobjective

of this studyisto understandthe structuralandfunctionalactivity of -1 PRRn alphacoronaviruseasingPRCV
asamodel.

The recombinanplasmid weredesignedand constructed containingifferent lengths (10aL30 nucleotides)

and mutants of thPRC\¢DNAsequenceincludingboth the slippery and pseudoknot sequeneéthin the
DNAlaunched RNA replicon (DREP) ve¢bmsed on Semliki Forest virutat contains renilla luciferase
(RLuc) and chloramphenicol acetgitisferase (CAT) reporter gengbie recombiant plasmids wereised to
transfectBHK21 cells The replicon produces RNA transcripts within the cytoplasm of the cells. After 48 h.
the transfected cells were harvested and the expressioRlofic and CATene analyzed usindgRLu¢ CAT
ELISA, and western blot assays.

Weclu%e (E SZ "e0]%% EC_ Vv ZE %o P }Iv}S ¢ cpv « }( J(( & vS§
slippery sequence of PRQWUUAAAL Furthermore, the PRCV RNA pseudoknot sequence and structure
were predicted based on the models for other coronavirusatial experiments verified that the expression

of the reporter proteins was dependent on the presence of a functional-B&p&ndent RNA polymerase
within the replicon. Furthermore, the expression of reporter proteins indicated that the PRCV frameshif
activity changedin parallel with similar constructs containing the SAR®2 frameshift elementSingle
nucleotide changes can abolish the activity of the frameshift signal. Further stuiiegekto understand

the role ofdifferent features of thePRCV frameshift signaldeterminingthe efficiency of1l PRF activity

Keywords -1PRF, coronaviruses, slippery, pseudoknot, expression proteins
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Biosecurityis of paramountimportanceto preventthe introductionandspreadof pathogensandto preserve
the animalhealth. Thenew COSRActionBETTERasstartedin 2021 ,with the aimto evaluatehow biosecurity

is currentlyusedacrossEuropeandwill useparticipativeapproachego understandmotivatorsandbarriers

for biosecurityimplementation.The overall aim of the COST Action is to reduce the risk of infectious diseast
introduction and spread by improving énimplementation of biosecurity measures in animal production
systems.

At present, the COST Action is composed of 265 participants from 46 different couriem the four
different working groups,working group 1 (WG1)hasthe taskto map how biosecuity is appliesacross
Europeand neighbouringcountriesin different animalproductionsystemsThisworkinggroupwill address
the challengeof understandinghow biosecuritymeasuresare appliedin the different cattle, pigand poultry
productionsystemsacrossEuropein order to identify existingknowledgegapsandwaysfor improvement.

At the end of 2022 a data collectiontool basedon excelhasbeencreatedto capturebiosecuritypractices
appliedin different animalproductionsystemgpoultry, cattle and pigs) Thecreateddatabases relatedto
biosecuritymeasuregmandatoryby law and by other than law) and their implementationrate in different
countries.At the moment, data collectiontoll for terrestrial animalshas been initiated and the phaseof
activedatacollectionisin progress Besidesaddreseng how biosecuritymeasuresare appliedin Europe and
neighbouringcountries,in the frame of COSTAction network, WG1memberswill try to identify waysfor
biosecurityimprovement,especiallyin production systemswhere there is a lower level of implementation

or in settingswhere biosecurityis more challengingto carryout.

Keywords Biosecurity, COST Action, network, BETTER
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Nairoviruses,including CrimeanCongoHaemorrhagicfever virus (CCHFVgan causeviral haemorrhagic
diseasesn humansand animals.CCHF\s associatedwvith high mortality and morbidity in humans,while
animalsdo not experiencesignificantdiseasethey are a viral reservoir,perpetuatingdiseasetransmission

to humans Thereisanurgentneedto developvaccinesandaccompanyingnethodologiesor CCHFdueto

the wide geographicspreadof this virus. We havedevelopeda rangeof assayshat canbe usedto detect
reactivitytowardsvariousnairovirusesandto supportvaccinedesign.

Evaluation of theassag was carried out using a range of field sheep serum samples from endemic CCHF
region (Bulgaria n=1200) and from a CCHFV free cour(th§ n=213) Sero-reactivity towards CCHFV
glycoprotein (Gc) and nucleoprotein (NRas assesselly antigenspecift inhouse ELISAShese assays
along the other were used to profilrumoral responses induced by replicatidaficient adenoviralzectored
CCHFV vaccif€hAdOxZCHF), encoding CCHFV glycoprotein precursor (GPC) in BALC/c mice. Parame
measured includ antigenspecific ELISAs, IgG avidity profiling and assessment of neutralisation by usir
transcription and entrscompetent virus like particles (tecVLP).

We demonstrate that amCCHFV Gc and a@CHFV NP ELISAs were able to detect arsigecific 1gGn
sheep from endemic CCHFV aresisowing different profiles of the antibody response to the two CCHFV
antigens.Vaccination with ChAdOx2 CCHF induces a humoral immune response in BALB/c mice towards
CCHFV GPC, in particular the Gc protgiih mixedlgG2a/lgGbubclass profildighavidity antibodies with
neutralisation capacity.

Anti-CCHFV Gc andP IgG ELISAs areimportant advancen currently available CCHFV tesEfe inhouse
ELISAs allow antigespecific response to be detectedbustly with high specificity and are costs effective.
Using these assays, we providew insight into the heterogeneity of the immune response induced by
natural infection inlivestock Furthermore,profiling the humoral immune response in mibeghlightthe
potential of the ChAdOx platform as\accine against CCHFV infection.

Keywords CCHF\humoral immune responsdivestock, vaccine
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