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Location Mission
Hokkaido Branch
: . * Research and development
for Dairy Science , ,
(Sapporo) * National/WOAH accredited reference laboratory
(Rinderpest, BSE, Swine influenza, CSE, ASF)
e * Education for domestic/international trainees
4 as a WOAH joint collaborating center

* Resource bank (FAO/WOAH approved)
* Production/supply biologics (GMP compliant)
Headquarters & Main Research * Outreach activities

Center (Tsukuba)

g U;I;:plj: ;I”I;Z vuse Research,  EXOtic Disease Research Station
Tokyo
(Kagoshima) (Tolyo)
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Research targets

Foot-and-mouth disease (FMD)
Rinderpest (RP)

African swine fever (ASF)
Classical swine fever (CSF)
Lumpy skin disease (LSD)

Peste des petits ruminants (PPR)

Organization chart

DG

National Institute of Animal Health (NIAH)

CC for Diagnosis and Control of Animal Diseases
and Related Veterinary Product Assessment

Department of Research Promotion

Department of Animal Disease Control and Prevention

Administrator, Biosafety Management

Administrator, Biosafety Management for Exotic Diseases

Department of Viral Diseases

BSE, Swine flu

Department of Bacterial Diseases

Department of Epidemiology and Pathophysiology

Department of Transboundary Animal Diseases | CSF

Executive Senior Research Scientist RP, ASF

— Exotic Disease Prevention and Diagnostics Group

Exotic Disease Pathogenesis and Control Group

Arthropod-borne Disease Group

&
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GF-TADs

GLOBAL FRAMEWORK FOR THE
PROGRESSIVE CONTROL OF
TRANSBOUNDARY ANIMAL DISEASES

Buropean Commession for the Control
of Foot-and-Maouth diseade

STAR-IDAZ
International Research
Consortium on Animal Health

©

GO Atrican $;'~~ Fover
Research Alliance

Food and Agriculture Organization
of the United Nations
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@)) eramanean Establishment of the platform for ASFV manipulation @

NARO

® Difficulties in virus handling in vitro
» ASFVs primarily infect macrophages/monocytes.
» However, there is no sustainable macrophage cell culture system.
» Virus propagation is conducted by using pig primary macrophage culture. However, ...

Virus titer (log)
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The quality of cell culture preparation may vary

Difficult to maintain cell cultures for a long time
Contamination of exogenous viruses occurs frequently
Mass sacrifice of pigs will not be acceptable to the public

Sustainable cell lines are highly demanded

[PKM ® Highly sensitive to various ASFV strains

® Develop CPE/HAD /plaques, allowing
virus titration by TCID.,, HAD.,, or PFU
T~ PAM ® Sustainable over100+ passages
® Contamination avoidable
® Support stable ASFV propagation with

0

24 48 72 96 minimal genetic mutations
ASFV replication 6
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® Japanese standard strain isolated by IPKM
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420 oversea luggage tested positive for ASFV
(as of Jun 30, 2026)

1st case
Oct 01,2018

ASFV isolated

ASFV isolated

Establishment of the platform for ASFV manipulation

Porcine kidney-derived

An immortalized porcine
macrophage cell line competent
for the isolation of African swine
fever virus

Masujin et al.,, 2021 Sci. Rep.

&

NARO

Red river hog-derived

Porcine intestine-derived

Isolation and immortalization of
macrophages derived from fetal
porcine small intestine and their
susceptibility to porcine viral
pathogen infections

Takenouchi et al,, 2022
Front. Vet. Sci.

Porcine lung-derived

Establishment and
characterization of the
immortalized porcine
lung-derived mononuclear
phagocyte cell line

Takenouchi et al., 2022
Front. Vet. Sci.

Establishment and
characterization of an
immeortalized red river
hog blood-derived
macrophage cell line

Takenouchi et al,, 2024
Front. Immunol.
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® Re-emergence of classical swine fever after 26 years of eradication
» CSF and ASF can only be distinguished by molecular diagnosis

ASF-infected pig

» Only Japan is free from ASF in Asia while 104 farm cases and 10,220 CSFV-
positive wild boars have tested positive since Sep 2018
» CSF vaccination have started for wild boars since Mar 2019 and for domestic

pigs since Oct 2020

~>> Rapid, accurate, labor-saving molecular diagnostic method
for ASF and CSF differentiation is highly demanded

September 2024 (72m) g
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® Re-emergence of classical swine fever after 26 years of eradication
[Conventional test protocol]
1-2 hrs 5-9 hrs a) Target: ASFV b) Taget: CSFV
ample NUCIEic.aCid - ectrophoresis Sl G ectrophoresis .
e Nucleic acid ectrophoresis | Restriction S © . g
ASF (e K E> e ) . S
o] e 2 ’ s
[Rapid test protocol (Ver.1)] - - | S S N I
5-15 min 1 hrs 1 10 100 Copylf'w-]wtllmbe:- 00 100000 1000000 1 10 100 Cc_)\;;; nurnltf:w)welr 100000 1000000
CS F/ASF ex':;'zit?on _:! |:>‘ Sim:;tf::l‘_’t‘;;‘:e;z:i“ c) Target: Internal control gene (3()3 Paired T-test of Ct values h
Specimen: lucic Ruffar & . = . 30 | —o
R Ty Fp R g_:_i
[ASF] |0 I I I I S . + 20 —s
T
Sample type sensitivity specificity ; 0
0] 0
SeI‘um 100% 97.1% 1 10 100 Copylf.l‘-::mbe:’i‘:u’-:' 100000 1000000 Type Of test sample
Tissue homogenate 100% 100%
|CSF] ® Differentiate ASF and CSF by one reaction
S oty | Sty ® |C gene amplified for sample quality assurance
® No nucleic acid purification is needed
0, 0, . . .
Serum J8.6% I15% ® Reduce cross-contamination risks
Tissue homogenate 100% 100% ® Only 1-2 ul of sample is sufficient 9
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Development of differential molecular diagnosis
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® Re-emergence of classical swine fever after 26 years of eradication

[Conventional test protocol]
1-2 hrs 5-9 hrs

Sample Nuclelc‘aud RT-PCR Electrophoresis Resuluce Electrophoresis

. extraction/ |:> . enzyme

CS F preparation purification reaction /Judgment (1) digestion /Judgment (Il)
Sample PCR Electrophoresis R::"i::n Electrophoresis

AS F preparation reaction | /Judgment (1) digztion /Judgment (II)

Minimal sample volume (1pL)

Nucleic acid

extraction/ I:>

purification

[Rarpid test protocol (Ver.1)]

5-15 min 1 hrs
S, I Rapid Simultaneous detection
CS F/AS F extraction by real-time PCR

Lysis Buffer S

Solution N

Specimen:
Serum/tissue homogenate -
R “p
[Rapid test protocol (Ver.2)]

a id ‘ Kdtm
BB T R
Specimen: ., | -
Blood/hemolyzed material

ey | T
[Rapid test protocol (Ver 3)] ; ’
csF/ask (B ok, [
Specimen: Tissue Direct Solution E
Skin tissue/clotted blood/damaged material/others

Spleen Purified Nucleic Acid
Tissue Direct Solution E

Earlaps Purified Nucleic Acid
Tissue Direct Solution E

Ct value (ASFV)

Day 0 Day 7 Day 28
16.7 16.9 17.6
16.7 17.0 18.5
22.7 24.4 23
22.3 25.5 23.8

10
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® Re-emergence of classical swine fever after 26 years of eradication
[Conventional test protocol] - )
1-2 hrs 5-9 hrs B viruses oy

Nucleic acid ; Restriction . Article
S I ; RT-PCR Electroph Electroph . . .
CS F amp 2 extraction/ E> : ecdmp b enzyme ecdwp sl Establishment of a Direct PCR Assay for Simultaneous
preparation ification reaction /Judgment (I) digestion /Judgment (II) ! . . ) . A .
[t 9 Differential Diagnosis of African Swine Fever and Classical
e icti Swine Fever Using Crude Tissue Samples
A S F Sample z;(‘::ae::‘t:i:cr:;’ I:> Electrophoresis R:::;;::n Electrophoresis 8 P
preparation ificati reaction | /Judgment (1) s /Judgment (II) . . .
purification digestion
Nishi et al, 2022 Viruses

Minimal sample volume (1pL)

[Rapid test protocol (Ver.1)] _®
5-15 min 1 hrs Validation of a direct multiplex real-time @
— reverse transcription PCR assay for rapid
CSF/ASF e |:>‘ el detection of African swine fever virus using
Specimen: - swine field samples in Vietnam
) Lysis Buffer S

Shirafuji et al, 2024 BMC Res Notes

Solution N

Serum/tissue homogenate J—
C e By
[Rapid test protocol (Ver.2)]
ample apid ‘ &tjtm
o .
Specimen: ., | -
Blood/hemolyzed material
I ...
[Rapid test protocol (Ver 3)] ;
CSF/ASF B -
Specimen: Tissue Direct Solution E
Skin tissue/clotted blood/damaged material/others

11
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nature communications 3 Zhao etal, 2023 Nat Comm.

Article

(koo ML MO0 B - T O

Highly lethal genotype I and Il recombinant
African swine fever viruses detected in pigs

® Genomic recombination and vaccine reversion (in vitro)
Avirulent strain (A1, GII)

Avirulent strain (A2, GI) T —

W In vitro incubation

Recombinant virus (C1)

* Inoculation to pigs

§ 2 o
v i 4 (¢) Y
> o8 Ji
E. 1 G’ )
_g Al =A2 =C1 i . . .
5 Genomic recombination and complementation
S 3 can occur between distinct strains, potentially
4 5 - -
Paysafter inoculation, T 6 leading to the virulence reversion

12
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® Genomic recombination and vaccine reversion (in vivo)

Chimeric
Limiting dilution ASFV

@)) wordorgamisation - Experimental demonstration of chimeric virus emergence e

AQSAB119L progeny

(GID) | Each splenic | analysis Lo e,
@@ G@@ oo g @@@ —)

NGS @» .

W
OUR T88/3 H -
(GI} -" :lr
“'- ‘,*'
Co-infection o et
chimeric genomes
OUR T88/3 AQSAB119L AQS-C-1-22 Co-infected
;L? 427 #1 #2 #3 427 #1 #?2 #3 42 #1 #2 k- #3 427 #1 #2 —h— #3 ¥ ¥
o 41- 41 41 414 i
= NN
= 40~ - 40 404
T " v At /A U T ———— ,
E— 39~ 39-. 39 /‘—‘* ¥ 397 .}JL’ | +:euthanasia *:dead !
S 38+ 38- 38 T 38 it
& 37- 37 37 37 T t
@
o 36 T T 1 36 1 T 1 36 T T 1 36 | | | | | 1
0 2 4 6 0 2 4 6 0 2 4 6 0 2 4 6 8 10

Days post inoculation Days post inoculation Days post inoculation Days post inoculation 13
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both in vitro and in vivo NARO
- . From OUR. T88/3 From AQSAB119L
AQSAB119L AQS-C-1-22 Co-infected B Grp B119L
2 N c R N R OUR T88/3 _—
AQSAB119L I |
Co-infected #1
clonel | —
clone? | |
clone3 | —
Co-infected #2
clonel I l| | [I:I:I]:I:l
e ! clone2 | | .I I |I | |
iy . ,/", 3 & clone3 . . H L1l I] | I |
: s Co-infected #3
clonel ﬂ-.-_
. . . clone2 _
Genome recombination between different ASFV clones | ] e |
strains is experimentally reproducible el S Tt [
B ocenes on e T T
| 0 50000 100000 150000 200000
Article ASFV genome (bp)

Generation of Chimeric African Swine Fever Viruses Through In
Vitro and In Vivo Intergenotypic Gene Complementation

Kitamura et al., 2025 Vaccines 14
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A brand-new PCR for chimeric virus detection (

Primer/probe design (CP2475L)

Sampling locations

Viruses

-——
Primer Probe Primer China
(EV] CP2475L-GILF CP2475L-GILP CP2475L-GILR Article
GCGGTTAATTETGCACCEE i : :
cccemmcasTeocaces | [ sTesemmccamateatceoter Establishment of a Duplex Quantitative PCR Assay for the
112,713 L2731 o 112,857 112,856 - 113,003 113,030 - . e . = . .
VNUARASFV/BGZR02E | GCGGITAATIGIGCACCGG [CCCAGTITTGAATGOCAGCS | - [CAGCC AATCOTATAGTACGCACA lanﬂ s:~ %, Detection and Differentiation of A frican Swine Fever Virus
VHUALASFV/PTNZ | GCOOTTAATTGTGUACCGG COCAGTTTTGAATGOC AGCG CAGCC AATOOTATAGTACGCACA 2 :
VHUA/ (ASFYFFI/023 | GOOGTTAATTGTGCACCAG |-+ CCCAGTTTTGAATOOC AGCS CAGCC AATCGTATAGTACGCACA /l;.xa"‘J G E']'l{)ty pe I, Ge I'I.Uty pe II, and Ge l'l.Oly pe I/II Recombinants
PigHena] 2301 42022 GCGGTTAATTGTGCACCGT CCCAGTITTGAATGOCAGCGS | - +|CAGCCAATCOTATAGTACGCACA -
Tnner MongeliVDQDM/2022 | GCGOTTAATTGTGU ACCGG CCCABTTTTGAATOOCAGEE CAGCCAATCOTATAGTACGCACA 3 . .
JiangswL (/2021 GEGGTTAATTGTGCACCGR [CCC AGTTTTGAATGGCAGS CAGCCAMTCOTATAGTACGCACA ¥ ’}OSh lda e t al 2 0 2 6 | )I ruseS
NHPGS ACGOCTAATTGTGETCGCA TCCAGTTTTG AGCOGCTOCA GAGGTATTCTTATOGTACGOACA "y
Léo ACGCCTAATTGTGOTCOCA TCCAGTTTTO AGCOGCTGCA GAGGTATTCTTATGGTACGGACA
Benin 9771 ACGCCTAATTGTGCTCGCA TCCAGTTTTGAGCGGCTGCA CAGGTATTCTTATGGTACGTACA ﬂ&m
Espans?s ACGOCTAATTGTGETCGCA TCCAGTTTTG AGCOGCTOCA GAGGTATTCTTATOGTACGOACA HD: Haf Duong
Gemtypel | 19155 WB ACOCCTAATTGTOCTCOCA - TCCAGTTTIGAGCGGCTACA - GAGGTATTCTTATGOTACGGATA H: Ha Nam,
: SD/DY-12021 ACGCCTAATTGTGCTCO0A TCCAGTTTTG AGCOGCTACA GAGGTATTCTTATGGTACGGACA NB: Ninh Binh
OURT 8253 ACGOCTAATTGTGCTCGCA TCCAGTTTTG AGCOGCTOCA GAGGTATTCTTATGGTACGOACA }O: Nam Binh
47550008 HCGCCTAATTGTGCTCG0A TCCAGTTTTG AGCGGCTACA GAGOTATTCTTATGOTACGGACA LR
PigheN/ZZ-P1 /2021 ACGCCTAATTGTOCTCOCA TCCAGTITTGAGCGGCTGCA " GAGCTATTCTTATCCTACGCACA T Vo ey
1a1w1990 ACGOCTAATTGTGCTCGCA TCCAGTTTTG AGCOGCTGCA GAGGTATTCTTATGOTACGOATA
AQuC13 GCOGTTAATTGTOC ACCGO [CCC AGTTTTGAATGGC AGCT - [CaGCCAATCRTATAGTACGCACA
Goorg2007 GCGGTTAATTGTGCACCGE CCCAGTTTTGAATGGCAGCG CAGCC AATCOTATAGTACGCACA — O
ASFV.SY18 GCOGTTAATTGTGCACCGS | COCAGTTTTOAATGOCAGOS| - CAGCC AATOOTATAGTACGCACA Thalland ~ eS u S — O
PigHLI01Z GEGGTTAATTGTOC ACCHE CCCAGTTTTGAATGGC AGCG | -+ CAGCC AATCOTATAGTACGCACA oLan "
Kyf016431 GCGGTTAATTGTGC ACCGT CCCAGTTTTGAATGGC AGCT CAGCC AATCOTATAGTACGCACA
Poll 6420185 /o7 GOGGTTAATTGTGCACCGG COCAGTTTTOAATGOCAGOG| - CAGCC AATCOTATAGTACGCACA
Belgiun Btalle/wb/a01 2 GCOGTTAATTGTGCACCGG CCCARTTTTCAATOOC AGEE | - CAGCCAATCOTATAGTACGCACA
Etorda2014 GCGGTTAATTGTGCACCGS CCCAGTITTGAATGGCAGCS CAGCC AATCOTATAGTACGCACA
Gemoiype X 3 TOOTTAATTOTORTCOCA . .| Date of collecting | ASFV screenin Duplex gPCR ..
eI pe :Kmyxmrrkl CCCAGGTTTGAGCGGCTGCS GAGGTATTCTTATGGTACGEATA Sample Name Samplmg site 2 2 Decision
sample qPCR Genotype | Genotype 11
€Nno (9 €eno €
Cambodia
VN/TQ/97/2025 Tuyen Quang 2025/9/5 21.3" 26.5 27.8 Recombinant (I + II)
Py 4 ’ .
CP2475L gene VN/LS/100/2025 Lang Son 2025/9/8 16.7 16.5 17.1 Recombinant (I + II)
. (Reference: VNUA/TASFV/PT2/2023 Bl GenotypeI [l Genotype IT -
------- ( * ) i T VN/BG/122/2025 Bac Giang 2025/10/22 26.5 38.1 26.3 Genotype II
VN/NA/113/2025 Nghe An 2025/9/23 - NT NT negative
Positi 112007 119524 VN/NA/114/2025 Nghe An 2025/9/23 - NT NT negative
osition 097 5
VN/HT/115/2025 Ha Tinh 2025/10/10 23.6 38.3 24.1 Genotype 11
- 'VN/ND-NB/116/2025 Ninh Binh 2025/10/16 - NT NT negative
Primer Probe Primer VN/NA/117/2025 Nghe An 2025/10/16 20.3 18.5 19.3 Recombinant (I + II)
P2475T. CL] “P2475L. CL] 5L GL X
CPLTSL-GLE CPI47SL-GLP CP7SL-GIR VN/NA/118/2025 Nghe An 2025/10/16 18.5 18.4 19.2 Recombinant (I + IT)
CTACCAAATATCTTGCGGCTAATTC | | cerceaccaccacesstace | | GGAATTGTTGGTTAGGACCTAAAGA
VN/TH/62/2025 Thanh Hoa 2025/7/25 20.0 24.2 19.0 Recombinant (I + II)
115,630 115,654 - 113671 115,690 - 115,804 135828
VNUAKASFV/BG22023 | CTACCAAATATCTIGCGGCTAATIC |- (CCTOC ACC AGCAGGAATACS | [COTTAACAACCAATCCTGGATTICT VN/TH/03/2025 Thanh Hoa 2025/7/25 20.4 26.5 19.6 Recombinant (I + II)
VNUAKASFYFT22023 | CTACCAAATATCTIGCGOCTAATIC |- CCTCCACCAGCAGGAATAC | (CCTTAACAACCAATECTGGATTICT
YNUA/ZASFYAPLADD | CTACCAAATATCTTGCGGCTAATTC |- CCTCCACCAGCAGGAATACC CCTTAACAACCAATCCTGGATTICT .
Fig/Henan/| 2301472022 CTACCAAATATCTIGCGGCTAATTC |- (CCTCCACCAGCAGGAATAGC CCTTAACAACCAATCCTGGATTICT VN/LS/06/2025 Lang Son 2025/7/29 18.0 18.0 18.5 Recombinant (I + 1)
Itnet MongoliWDQDM/2022 | CTACCAAATATCTTGOGGCTAATTC |- CCTCCACCAGCAGGAATACE | CCTTAACAACCAATCCTGGATTICT
Jiangsul 62021 CTACCASATATCTTGCOGCTAATTC |- -+ |CCTCCACC AGCAGGAATACC |- + [CCTTAACAACCAATCCTGGATTICT ‘VN/LS/08/2025 Lang Son 2025/7129 229 22.2 22.9 Recombinant (I + II)
NHPeE CTACCAAATATCTIGCOGCTAATTC |- COTCCACCAGCAGGAATACE | [CCTTAACAACCAATCCTGGATTICT 8
160 CTACCAAATATCTIGCOGCTAATTC |- CCTCC ACC AGCAGG AT ACT [CCTTAACAACCAATECTGGATTICT VN/PT/20/2025 Phu Tho 2025/7/30 21.1 21.0 21.6 Recombinant (I + II)
Eenind 1 CTACCAAATATCTTGCOGCTAATTC |- CCTCCACCAGCAGGAATACC CCTTAACAACCAATCCTGGATTICT
Espand’s CTACCAAATATCTTGCOGCTAATIC |- COTCCACC AGCAGGAATACC |- CCTTAACAACCAATCCTGGATTICT VN/PT/24/2025 Phu Tho 2025/7/30 21.4 21.0 21.6 Recombinant (I + II)
19155 WE CTACCAAATATCTTGCOGCTAATTC |- CCTCCACC AGCAGGAATACC |- CCTTAACAACCAATCCTGGATTTCT
SDOV-12021 CTACCAAATATCTTGCOGCTAATTC |- CCTCC ACCAGCAGGAATACE |- CCTTAACAACCAATCCTGGATTICT 7
CURT 8373 CTACCAAATATCTTGCGOCTAATTC |- CCTCCACC AGCAGCAATACC |- CCTTAACAACCAATCOTGGATTTCT VN/PT/31/2025 Phu Tho 2025/7/30 18.0 18.2 18.6 Recombinant (I + IT)
4773542008 CTACCAAATATCTTGCGGCTAATTC |- CCTCCACC AGCAGGAATACC |- CCTTAACAACCAATCCTGGATTTCT
Pig/Hell/2Z.P1 2021 CTACCAAATATCTTIGCGGCTAATTC CCTCCACC AGCAGGAATACC CCTTAACAACCAATCCTGGATTICT VN/PT/33/2025 Phu Tho 2025/7/30 25.8 25.0 25.6 Recombinant I+ ]])
1AL W 990 CTACCAAATATCTTGCGGCTAATTC |- (CCTCCACC AGCAGGAATACC |- CCTTAACAACCAATCCTG GATTICT
AGSC122 CTACTAAATACCTTGCGGOCAACTC oot 1+ CCTCCACC AGCAGGAATACC CTTTAATGACTAATCCTGGATTICT VN/BN/124/2025 Bac Ninh 2025/10/27 16.2 16.0 16.5 Recombinant (I + II)
Georg a2y CTACTAAATACCTTGCGGCCAACTC - CCTCCACCAGCAGGAATALT CTTTAATGACTAATCCTGGATTICT
ASFV-SY18 CTACTAAATACCTTOCOOCCAACTC CCTCCACC AGCAGGAATALC - CTTTAATCACTAATCCTOGATTTET VN i
Comouypert | PEALIIE CTACTAAATACCTTOCOGCCAACTC COTCCACCAGBCAGGAATACT CTTTAATGACTAATCCTGRATTTET /PT/21/2025 Phu Tho 2025/7/30 220 23.0 23.8 Recombinant (I + 1)
: Kgpva01 67131 CTACTAAATACCTTGCGGCCAACTC - CCTCCACCAGCAGGAATACT - CTTTAATGACTAATCCTGGATTICT B
Poll6 2012647 CTACTAAATACCTTGCOGCCAACTC - CCTCCACCAGCAGGAATACC - CTTTAATCACTAATCCTOGATTTCT VN/LS/102/2025 Lang Son 2025/9/8 219 21.2 21.9 Recombinant (I + II)
Belgium/Etall /2012 CTACTAAATACCTTOCOGCCAACTE - COTCCACCABCAGGAATACE CTTTAATGACTAATCCTGRATTTET
Estenia 2014 CTACTAAATACCTTGCGGCCAACTC - CCTCCACCAGCAGGAATACC - CTTTAATGACTAATCCTOGATTTCT Positive Control 21.7 21.7 Recombinant (I + II)
Gemotype X § Kenyal5Tht CTACCASATACCTTOOOGCCARCTE «oons COTCOCATCAGCAGGAATACT <o COTTAATOACCAATCCCGE ATTTCT Neeative Control i
. egative Contro - - negative 1
]
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