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Laboratory Networks

e North East — Upper zone (Khon kaen)

e North East — Lower zone (Surin)

e Eastern — (Chonburi)

e Southern — Lower zone (Songkhla)




Laboratory Networks

Regional Reference Laboratory
for Foot and Mouth Disease in
South East Asia (RRL)

e Pakchong, Nakhon Ratchasrima

Veterinary Biologics Assay
Division (VBAD)

e Pakchong, Nakhon Ratchasrima




African Swine Fever diagnosis




AFRICAN SWINE FEVER VIRUS C(ASFV)

Complex virus, big size, large genome: 170-190 kb

- — ~ -
- v - - S—————-

&mtk vaﬂab"w .1'."". ! b . * l' i Te— - zm nm
A More than 100 structural
proteins

3

Macrophages and endothelial are the target cells

NO production of neutralizing antibodies

b Lack of effective vaccine vet

24 genotypes®
*The current genotype classification is not
related with the virus virulence or the disease evolution (Mur et al. 2016)

Scientific Conference on ASF Prof. JM. Sanchez-Vizcaino
Bangkok, 2019




ASF diagnosis: key point
* No Vaccine Available = Antibodies = INFECTION

® No Neutralizing Antibodies

ASFV-specific antibodies do not neutralize virus

®Viremia for Long Period of time

® Antibodies Persist During Month, even Years 777

Starting in the second week after the infection

Source: Gallardo, 2012



Virus detection technique

light (L)
chain

light (L)
chain

heavy (H) =
chain

-+— heavy (H)
chain

(© . Comns 2001

Source: Gallardo, 2012

(A)  Detection of virus antigens

- direct immunofluorescent test

- Antigen ELISA P Rap——
(B)  Virus isolation and 1o

Haemadsorption test 4,% < |
(C)  Detection of virus genome ".. o
(A)  Screening by ELISA rasdn

- Indirect ELISA "

- Blocking ELISA
(B) Confirmatory tests

- Immunoblotting test (IB)

- immunoperoxidase test (IPT)

- indirect immunofluorescent test (IFT)




ASEY Py erythescrte

nfection

020z CO2
o

Pozatte

Pig lokecytes culture LI Bnfeated Nbairte wnh ASFY
£ 'g erythrocyte

e The EP402R gene is responsible for the adhesion of swine erythrocytes to
infected cell.
e The EP153R is as a stabilizer of this adhesion.

European Union Reference Laboratory for ASF, (EURL-ASF)



Target samples for ASF diagnosis
1.Serum 2.Blood -
( EDTA blood)
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* Blood and serum

i

* Lymph nodes

_—

Oral fluid /

e

Faeces -

Scientific Conference on ASF
Bangkok, 2019 Prof. JM. Sanchez-Vizcaino




FTAUAUFUKIIVBILIA ASF 3MNANWULDINIT

*1. 2INSRABUNAUIULSS (Per acute)
*2. 91N15RIUNaU (Acute)
°3. 31N15NLRYUNAU (Sub acute)

°4. 91n1515959 (Chronic)



1 week |2 weeks | 3 weeks|4-8 week

viremia

{anﬁbody

Peracute

V] anennelu 24-48 $2lus PCR/FAT

V] Andipaneiugsuusege VI
L)

Source: Gallardo, 2012



1 week |2 weeks | 3 weeks|4-8 week

viremia | |
—
PCR/FAT
Acute
VI
M anenelu 6-13 Tu aude 20 Tu ELISA
V1 fadfaansiuguusegs IB/IPT/IFA

Source: Gallardo, 2012



1 week |2 weeks | 3 weeks|4-8 week

Subacute

V1 anennelu 15-45 Su
AAas e LETUTIUILNATS

9MSIN15M18 30-70%

Source: Gallardo, 2012

PCR/FAT
Vi

ELISA
IB/IPT/IFA



' antibody '

-

viremia @ -\

Chronic

b

M non-apparent (carrier)

Surveillance programs

Source: Gallardo, 2012

)rf

PCR

ELISA
IB/IPT/IFA



Diseased < Dead =

VIRUS &
VIRUS . ANTIBODIES ANTIBODIES &
INTERMITENT
VIRAEMIA
x”.. .‘ .. ..A.A Vel O LY e )
24.48 hours Jd.pli. 12dp.i 35dpa
CLINICAL SIGNS SURVIVORS

ACUTE FORM 90 . 100% Lethality

SUBACUTE FORM 30- 70 % Lethakty

RECOVERED ANIMALS <20% Lethality

Source: FAO

OINIA-CISA 8§ COMPLUTENSE UNIVERSITY OF MADRID (UCM)



Evolution of the ASF infection in WB

N
N
[ DYNAMIC OF ASFV INFECTlON N WILD OAR /\
!
PCR ++#yAb -/# " PCR+yAb + 4+ 4+ PCR -/*YAb S
) mi i i .
} s = Antibodies oo aASE EVOLUTION
Survivors/Reinfections/Poten
I tial and True carriers
Antibodies X Viraemia
= — pASY I .8
0 dpi This infection evolution has been observed in DP and wWo

-

o infecti
INFECTION O N -

Mus et al 2016 Anas el. al. 2019 on going

This evolution don’t look genotypes dependent: Observed in gl and gll

Scientific Conference on ASF
Bangkok, 2019 Prof. JM. Sanchez-Vizcaino




Acuate-subacuate forms of ASF:

Classical Swine Fever

* Erysipelas

 Salmonellosis
 Actinobacillus (App)

 Other Septicaemic
conditions

* PDNS

Thereby laboratory
diagnosis is essential

Scientific Conference on ASF
Bangkok, 2019 Prof. JM. Sanchez-Vizcaino




PATHOLOGICAL FINDING WITH ARMENIA O7 IN WB

Pathological finding Percentage of affected
amimals

Solenomegaly 100%
Lymphoadenomegaly SL.12%
Hemorrhagic yrmphadenitis ER.25%
Hydrotorax E8.23%
Tonsdlar hypercemea EE23%
Purulent tomsiiitis 5Z2.94%
Hepataomegaly ER.23%
Shock ung TJO.59%
Bronchiolointerstital S48.7%
pneumonia

Hydropencardias TO.59%
Hemorrhages 8T
Hemorerhages 76 47%
Necrotic Peyer’s patch IS 2T9%
Hemorrhages S1.A7%

infection by Armenia/07 strain resulted in 100% lethality wild boar (total= 17) in both
intramuscular infected (6) and in contact animals (11)

Scientific Conference on ASF | . ,
Bangkok, 2019 rof. . 9anchez-Vizcaino




Target samples for ASF diagnosis




First detection : Nov 2018
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Detection method of Thailand
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Screening method

ELSEVIER Journal of Virclogical Methods 107 (200)) $3-61 —_—
www elsevier. comfocateviromet

Development of a TagMan® PCR assay with internal amplification
control for the detection of African swine fever virus

Donald P. King™*, Scotl M. Reid®, GeolTre) H. Hutchings®, Sylua S. Grierson®,
Philip J. Wilkinson®, Linda K. Dixon®, Armanda D.S. Bastos®, Trevor W. Drew®
* Virology Departmens, Vetersmary Laks Apency, Wosdbam Lane, Now Haw, Addlersone, Swrrey KT)S INS, UK

" Pirbeighe Laborarory, Iesnivure for (-wuf Nealvk. Ask Roat. Pebvipht, Woking. Swrey GUN ONFE, UK
* Deparsment of Zosdogy and B kegy, M / Rerearch b . Universivy of Pretorss, Presocis 002, Sowsk Africa

Recewved 19 June 2002; received in revised form & August NOZ sccepred 7 Augest 2002

NB: Version adopted by the World Assembly of Delegates of the OIE in May 2012

SECTION 2.8,
SUIDAE

CHAPTER 2.8.1.

AFRICAN SWINE FEVER

0=

Primer and Probe (King et a/,2003)

ASF Forward 5'-CTGCT-CATGG-TATCA-ATCTT-ATCGA-3'

ASF Reward 5-GATAC-CACAA-GATC(AG)- GCCGT-3'

ASFV Probe [FAM)}- CCACG-GGAGG-AATAC-CAACC-CAGTG-3-TAMRA

Product size = 250bp l

p72



Confirmatory method



Amplification Plot

3000000 ¢

27s.000 Primer and Probe (King et a/,2003)

2500 000 |
Chiang Rai
22%00C 7 ASF Forward S CTGCT-CATGG-TATCAAATCTT-ATCGAY'

2000000 | ASF Reward 5-GATAC-CACAA-GATC(AG)- GCCGT-¥'
ASFV Probe [FAM)}- CCACG-GGAGG-AATAC-CAACC-CAGTG-3-TAMRA

1780000 | /
1,400,000 | ’,/ B646L gene
/" Product size = 250bp ‘
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Molecular Diagnosis of African Swine Fever by a New
Real-Time PCR Using Universal Probe Library
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Protocols

Sensitive detection of African swine fever virus using real-time PCR with
a5' conjugated minor groove binder probe

John McKillen®+, Michael McMenamy®, Bernt Hjertner®, Francis McNeilly*, Ase Uttenthal‘,
Carmina Gallardo®, Brian Adair*, Gordon Allan*
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CENTRO DE INVESTIGACION EN
SANIDAD ANIMAL (CISA-INIA)
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SOP/CISA/ASF/GENOTYPING/1

STANDARD OPERATING PROCEDURE FOR GENOTYPING
OF AFRICAN SWINE FEVER VIRUS (ASFV) ISOLATES

PURPOSE.

SCOPE.

REFERENCES.

DOOUMENTS USED N THE FROCEDURE REDACTION.

COMPLIMINTARY DOCUMINTS (50f5) TO B8 USTD,

BACKGROUND INFORMATION.

PROCEDURE DESCRIPTION.

5.3, | CQUAPMENT AND MATERAMS.

PRIPARATION

METHOODS.

ANALYSES AND INTIRPRITATION OF RESIATS




A.  PCR amplification of the Cterminal region of 272 prottin using primers 8.

£72- U and p72-D. These primess amplify 878 Bp from the protein p72 of the
Ba71V ASFV nolate (GenSonk occession no. ASU18466- Figure 1) and have
Deen previdusly described by Bastos ot al, 2003.
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10000 ) SICACABOTICIOACATOT T ITTAT $0CA TTATGC 20CCTAI T MOCOCALE |
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R LT T e e L L T L LYo
AP T LA TRANTT OO A PEAAMTICIOC AN TETTAL N TROCE TIOC M TAC SN0 |
CMD I 0 A T 1 S T T P b |
SLANM THOCAAL O OO KT ATTRAC TR TUC MM ASASANTTTTR TN TT AT
SO AT W A T ST T T WP 4 I P TR
mnmmmmm V7 —

PCR amplification of the CVR within the BS02L gen using the primer set D
CVR1 and CVR2. These primers amplify 865 bp of the Ba?1Vv ASFV isolate G
({Gen8onk occession no. ASUISSES- Figure 3) comtaining the amino acld
tandem repeats and have been prinvicusly descrided by Gallardo o2 3., 2011,

P 3 Secvecce sboowed ofter FOR pwpificoros of prvmers st CRFSL/IF (marbet = patow| wieein BOGIL

PCR ampification of the intergenis region focated between the 1738 and
B2 _genes, These primers amplify 356 Bp ‘ccated Betaven the ITIR and
3291 gerwes and characterized Dy the preience of TRS of the Gergia ASFV
Isclate (GenSonk occession no. FRES24LR 1- Figure 2) and hawve been
previously descrided by Gallarde ot 3., 2014).
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'A'l'hm‘A'A'M' -'AYMYAYAYM'MM AATAL
AT T A T T T T I T T TAAL T AMAACCTOAA T ASATOCOAAGTAGCOOAZ AT AT
ACATACTAMAA" A ATTIAC T TS T I T IGMACATOAMACC ST TS
T GTT T TOGTATATAAAC AT AGOAS T SATTTOCTGAGOTTATATGAT DT Y

PCR amplification of the full £183L-gene encoding the p54 protein using
primers PPA89 and PPA722. These primers amplify 676 bp flanking the
complete VP54 sequence of the Ba71V ASFV isolate (GenBank accession no.
ASU18466- Figure 4) and have been previously described by Gallardo et al.,
20089.
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Freitas; Tavares 2016

The ASFV genome is made up of
double-stranded DNA of

between 170 and 190 kb and contains
at least 150 genes (Dixon et al., 2000)

Nucleoid

Genomic
DNA

B646L gene
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Molecular Characterization of African Swine Fever Virus, China, 2018
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OIE ELISA

IMMUNOBLOTTING

INDIRECT FLUORESCENT ANTIBODY
TEST

COMMERCIAL ELISA

Scientific Conference on ASF
Bangkok, 2019

sLioa

Prof.

IDENTIFICATION OF
% ANTIBODIES AGAINST ASFV

AFRIC AN SWINE TV

VI. Sanchez-Vizcaino



Xa
- e New techniques for ASF diagnosis

PENSIDE TEST

Iimmunochromatography
*  Antigen vp72
*  Serum, plasma and full blood
* Tested in DP and WB

*  Field conditions!!

D% convespondence wath the O1E ELISA. 829%
sensalivily respect to IPMA [wild boars)

TGN conrvespondence with INGEZIMD PPA COMPALC
and O F1LESA. 90%: spoulicity respect TPMA (wild
Beraws)

samgie pad

INGEZIM PPA CROM

TECHNICAL BASIS B PRODUCT APPLICATION
u:n,g‘.nu pad
absorbent pad

Yo )

- controd hine
raroceliuiose

test e
mMermer ane
* Tesl Line WP pronem of ASHY adsored o the sitroceflione
—ervd prve
Conrgd Ling:. @1 -control praten MADL adworbed
IPMA = IPT on the ritrocel ol membrare

Red \wies mkropa-licies covalerttly couted wmah W2 protein

‘ Bhoe Lates mroaticies cowdlently cowted with 3 CcoOnrod grotesn

Scientific Conference on ASF

» ' '
Bangkok, 2019 rol. . 9anchez-Vizcaino




Xa
- e New techniques for ASF diagnosis

PENSIDE TEST INGEZIM PPA CROM
Lo TEST PROCEDURE
| Add the Shted 2. Read resaity 3. mtorpretaton of resuits
sample M0 the round Windos a 10 menetes

Scientific Conference on ASF

» ' '
Bangkok, 2019 rol. . 9anchez-Vizcaino




Direct immunochromatography

Monoclonal antigen vp72
8lood
Tested in DP and W8

Field conditions!!

INGEZIM ASF CROM ANTIGEN

R.11 ASF K42

F L 4

J .’: -.

S
1 v ik 4 :
’ ¥y J
A - o

/

the sormittivity of the assay respect 1o rt POR was 206% and the specificity 96%..

Scientific Conference on ASF
Bangkok, 2019

Frof.

VI. Sanchez-Vizcaino



IV. INTERPRETATION OF RESULTS
Interpretation of results should be done as follows, 10 Mirtes after Lhe a33tion of the sampie

NEGATIVE: A singhe Dlue ine appears in the result area.

POSITIVE: A blue line and a second Black line appear In the result area. Colour Intensity
My Vary Sepencing on the antigen conmoentration.

INVALID . If no Dlue Ane appeans, the test will be invalid. REpeat the 1est using & New Sevice.

<>¢ &

-

1. AGD 20 i of smpie to the 1ournd winodow 2. AOQ 3 4 rops of tusmeeng Dutfer







Comparison of extraction method




GF-1 Tissue DNA Extraction Kit MagMAX™ Pathogen

RNA/DNA Kit

High Pure PCR Template ' QlAamp DNA Mini Kit




Sample extraction

2.High pure:
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ct31.97
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Ampiification Plot
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Results Summary ‘ ) Different Sample
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Laboratory network and proficiency testing
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Dlagnostlc Tool box and
Regional Proficiency Testing

David Willioms and John Allen

ALUSTRALIAM ANIVMAL "MEALTH LABORATONY

FAD Emergency Regional Consuwitation on ASF Risk Reduction ond Preporedness, <.
ST Seprember 2018, Bongkok - e



CSIRO AAHL & FAO

Australian Animal Health Laboratory

"Note: Exaracted RANA from
PT samples are USed 10 Carry
Out Al eSS 10 the Savine

panet CSF. PRRS ASF & :
Swine INfluenza (Fiu A) DNA extraction

Samrples ace ce-axiractea ¢
more RNA 8 required 1o
compieta Westing )

ASF PCR

NEGATIVE

ASF POSITIVE
ASF NEGATIVE

Differential Diagnosis
{(Swine Flu A )

Ietacel A\, o



Portable gPCR and direct gPCR for ASF




Portable qPCR

MYGO MINI




Portable qPCR

System Contain :

Real-Time PCR

Laptop Power Generator  Adjustable Pipette Hard Case Bag




Quick sample preparation

Elution [ Washing L= Spinning —— =

»--»

I

- 4

Modified from Coyote bioscience



Spiked Positive Control




Direct qPCR ASF Kit
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Neg Blood Neg . Serum




Neg Serum




Before and After




10 % Pork product suspension (Direct)

»




Spiked blood dilution




Spiked 10% organ suspension dilution




Portable qPCR for Early Detection of ASF Virus

Portable
‘ qPCR+Direct (Running time ~1.30)
. qPCR kit 1 Hr. <2Hr, 3 Ht.q
Lab-based qPCR 1 Hr, Days 2Hr, Days+3 Hr.

Modified from Ken inui and David williams






