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The confirmationgdftthecattbeaakCAollabaraiion
between labotatofies.

Passive surveéillancei«detection Samplessentdoaegional laboratory
of 2 deadwild boar. ¢ PCRypeositive

Samples sentdalthelNatiorial ReferencetlaboratdnBicAlgete)
Outbreak confirmation. P

Notification by the competente authorities to the WOAH

¥

EURIfor ASF (CISA/INI&SIC)

Geneticcharacterizatiorof the virus responsable of
the outbreak
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Two DNAsamplesextracted from blood sent by the NRLastpecembeyto the EWRL
for molecularcharactefizationof virus responsibleof the outbreak

Clinical materiakomprising éblood, serum, spleen, tonsil, and lymph node
sampledor each of the two wild boar were additionally sent to the EURL for further analysi
includingdetermination of antibodly titer andwirus dsolatian

S

Wild boar ID Sample type PCR, Ct ELISA result IPT result

WB1 Serum 26.83 Negative Positive (1:2560)
WB1 Blood 25.80 NT Positive (1:1280)
WB1 Spleen 20.29 NT Weak (1:10)
WB1 Lymph node 22.54 NT Weak (1:20)
WB1 Tonsil 23.55 NT Weak (1:20)
WB2 Serum 23.02 Positive Positive (1:2560)
WB2 Blood 20.81 NT Positive (1:320)
WB2 Spleen 20.76 NT Weak (1:20)
WB2 Lymph node 21.89 NT Weak (1:40)

WB2 Tonsil 18.87 NT Positive (1:160)

A Theviruswasisolatedwith
haemadisothingpattern

A Antibodies ¢letectetin both
animals Serum with
antibodytiters (1:2560).
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Key questions:atienotliibreaki eletetiian

O Where did thevirus originate?
O How did itreachithisared
O Is this arisolated evenf
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How dio we cestalbibshy genétic:relaiiohstups?

Level 1 eGlobal classification inte one of the 24
descfibetgenotypes cterminal endof p72 protein).

AAAAAAAAA

TheSpanishvirusis classifiedwithin genotype 2
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Higherresolution is heededlfor tracing outbreaks

Level 2 C Mul’ti'gene apﬁfﬁaﬂh (sequencingof 6 regions) 1O
classifygenotype?2 isolatesin one of the 28 groups
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Level 2 ¢ Genetic groups are defined by the
combination of variants acrosskey genomicmarkers

Variant/ Group CVR | IGR| 0174L k145R MGFS05 ECO2 e
B602L 173R;1329L 9R/10R 1329L-1215L

Group1 - Original 0
lineage¢ Georgia 2007 | | | | | | 0.9%
Group 3 ¢ dominant 0
Europe I [l I I I I 37%
Group19 I |l I I I |l 23%
Group7 I 1 | [l | | 13%
Group6 I |l [l [l | | 13%
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Associated with the first
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RepresentShe secondmost vav
frequent subgroupin the EU ., 6
predominantly found In : /- Stockholm

southeasternand central Europe
(23%).
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The virus responsible for the Spanish outbrdaks not belong to
any previously described subgroujts genetic signature defines a

new geneticigroupwithinzgenotype 1group 29
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Why isitt dtasHitiech agcgenetic gro@9?

Variant/ Group CVR IGR 0O174L K145R MGF ECOZ2

Groupl - Georgia2007
Group29 ¢Spain25 -V2

5/6 lociidenticalto the Georgia2007lineage
Novel SNPin MGF505-9R/10R intergenicregion THMGHEV2

RESULT

wVirus closely related to group 1 (original lineage
wPresence of a unigue genetdference

Definition of a new genetic group: 29
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O Where does this virus come from?
O How did it reach this area?
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Level 3 ¢ Whole genome seguencing (2 blood
samplescasel and 2)

9.8 kb deletion (LVR)

Lt = | [l Gedred:

\

i

N ”.[.

X+ 9.8-kb deletion within the lleft variablerregion (LVRpositions
10,264;20,087 of the reference genome).

x Thedeletion removed21 cotlingssequence syrpredaminantiyenemiaels
of the MGR110together withMGF3664L, MGE36®L, and\MGF16AR
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Whole-genome comparisanwtith ithesGearga200i//1

refe rencegenome
>99.% nucleotide identity outside the left variable regions (LVRS)

Unique variants identified in the Spanish ASFV genome

Gene Mutation Protein effect

MGF110-3L T—=>CSNP No amino-acid change

MGF505-1R GATAC insertion Frameshift (531 aa - 485 aa) 3
MGF360-12L A—>G SNP No amino-acid change . 30 mlukﬂt&ﬂtmie
MGF505-10R C>TSNP Frameshift dlﬁf@f’eﬁC%deteCted
A859L G—>C SNP Pro406Ala (18 SN PS and 12
EP402R (CD2v) T—>CSNP No amino-acid change

B962L T—>ASNP No amino-acid change |nde|3, |nC|Ud|n916
B438L C>TSNP No amino-acid change Cﬁdiﬂg WFME
B407L C—>TSNP No amino-acid change d

CP2475L (pp220) A=>G SNP Thr119lle u ﬁlq ue IO thé
CP2475L G—>ASNP No amino-acid change I T

NP1450L T—>CSNP No amino-acid change wm‘mws
D1133L T—=>CSNP No amino-acid change

D117L G—2>ASNP No amino-acid change

E183L (p54) T—=>CSNP No amino-acid change

MGF360-16R C=>TSNP Arg71Trp
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Whole-genome comparisanwtith ithesGearga200i//1

refe rencegenome
>99.% nucleotide identity outside the left variable regions (LVRS)

Unique variants identified in the Spanish ASFV genome

Gene Mutation Protein effect
MGF110-3L T—=>CSNP No amino-acid change
| MGF505-1R GATAC insertion Frameshift (531 aa - 485 aa)| : F
MGF360-12L A—>G SNP No amino-acid change 16 Cadiﬁ'g mrm.ﬁs
| MGFs05-10R C->T SNP Frameshift | u ﬁlque to Ihe
A859L G—>C SNP Pro406Ala wmlrus
[ EP402R (CD2v) T->CSNP No amino-acid change |
B962L T->ASNP No amino-acid change @
B438L C—>TSNP No amino-acid change " .
B407L C—>T SNP No amino-acid change G mmtd:c
CP2475L (pp220) A=>G SNP Thr119lle markef§
CP2475L G—>ASNP No amino-acid change
NP1450L T—>CSNP No amino-acid change
D1133L T—=>CSNP No amino-acid change
D117L G—2>ASNP No amino-acid change
I E183L (p54) T—=>CSNP No amino-acid change

MGF360-16R C=>TSNP Arg71Trp
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Level3 ePhyleogeneticanalysis
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Dataset 40 ASF\genotypell genomeso X ¢ ¢ Dentityzwith SP25WB261 Bnalysis Maximum-likelihood phylogeny
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Level 3 ¢ Whole genome seguencing maximun
resolution.

35000 70000 105000 140000 175000

Uniguegenetic signature of the Spanishrus

w %kp deletion in thelVRaffecting MGF genes implied in virulencq
w 5Aa0Ay OO0 oQedrgiadeKvedigknotipr i lindadgeS

w30 nucleotide difference€l6 unique codingariants very useful as
genetic markers)

Futher ASRNS Spastish cases/bave bheenfirmed to havettiis
unigue profile (partial seguencing dOMMIGHEBSR@pa454)
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Level 3 ¢ Whole genome seguencing maximun
resolution.

Georgia 2007

| | | | |
1 35000 70000 105000 140000 175000

Uniquegenetic signature of the Spanishrus

w %k degletion in thelVRaffecting MGF genes implied in virulence
w 5Aa0AYy 00 oQedrgiadekivedigenotipr i lingadeS

w30 nucleotide difference€l6 unique codingariants very useful as
genetic markers)

The unique genetic signatumot found in other ASFVs publi

databases and therefore we cannot determine tlgeographic
origin of theoubreak
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Genoniicaanalysis: scepa dndnimtiations

Limited number of available complete ASFV gendnoes Europe duéo technical
constraints (large genome, TIR, TiR8ynt9

=80 (2022-2023)

Italy

Germany [N -3¢ 20202029)
Lithuania [ =10(2014-2019)

Russia - *10 (2008-2021)
Serbia [l 55(2019-2022) 14 (4%) = 400 ASFVs GENOTYPE Il

Poland [l 5 (2015-2019)
Georgia [ 3(2007-2008)3
Belgium [ 2(2018)
Latvia [ 2(2017)
Czech Republic | 1(2017)
Moldova | 1(2017)
Hungary | 1(2018)
Armenia | 1(2007
Ukraine | 1(2016)

Estonia | 1(2014) m AFRICA = EUROPE = ASIA = OCEANIA

Gapsiinccompletel ASR)\ genemer data preventcprecise
reconstnuctioncofithe-outbrealo origin.
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Genofiiczanalysis; cscepa dncnlimtiations

Availability of ASF\\rmultigene:datacacroBsirope (1725 7 ASR\ sequences)
: B

@ Category 1- Extensive recent genetic data

(250 sequences, last data within 3 years)

@ Category 2 - Limited recent genetic data
(5-49 sequences, last data within 3 years)

(O cCategory 3 - Very limited recent genetic data

(<5 sequences, last data within 3 years)

@ Category 4 - Genetic data gap

(no recent genetic data available)

Croated with mapchart.not

Geneticcdatacgaps persistreven with dheumultigeneapproach
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Key genonmidifidthngs
From a genomic perspective,the origin of the outbreak could not be
preciselydetermined, but:

x |dentification of ageneticallydistinct ASEV vasiantz(genetic gio @)

X+ Unique genomicssignatureincluding loss of genes potentially involved in
virulence (MGF118ene family)
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Condlustons
Viruscharacterization
x Ageneticallydistinct ASF\genotypell variant (new geneticgroup 29) was
identified
X: Langegenomicdeletion affecting 21 genegnainly from the multigene

family MGFL10:andWIGR360) pdsd2 < im@didatidas in virulence?
X+ 16 unigue variants out of the 30 identified not previouslydesaiibet

Origin of the outbreak
x Possiblescenario: Singlumanmediated introduction most likely via
contaminated potkpratuciofdoodwvaste
x  Theprecise origin of the outbreakould not berreconstiuctediue togaps
in availablegeneticlata acrosEuropeancneighboringstegions
X+ Singularintreduction eventfrom anundersampledarea, oran area with a
gap in genetic data.
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Implicationsfor genomicsurveillance

StrengthenimgASEANgenomicsurveillanceis
essential

x  Level2 ¢ Multigene typing providesa practicaltool for largescale
monitoring

x  Level 3 ¢ Whole-genome sequencingremains essentialfor high
resolutioninvestigationof selectedoutbreaks

x  Thebeststrategyshoulldl be discusseidand supporied sinceis
not feasibleto performwhole -genomesequencingn all ASFVs

x  International collaboration and sequencedata sharing(EURLASFV
databank) are criticalto improve outbreaktracing

Improving ASFV genomic data availability is essential tc

better understand and trace future emergenavents
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