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Source: Thailand's Ministry of Commerce

Source: Thailand's Department of Livestock Development

Note: Average daily prices of pork in baht per kilogram

Number of farm pigs in Thailand down by 17% in 2022
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African Swine Fever Virus (ASFV

* Linear double-stranded DNA (size: 170-190 kb)
* Multi-enveloped (outer membrane; capsid; inner membrane; core shell)

* Primary target cells: porcine macrophages/monocytes

Inner membrane

Outer membrane

THE

Xian & Xiao, Nat Rev Clin Oncol, 2020. E!.!:Erlght
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Proteomic Atlas of ASFV
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RP7 (pD339L)* subunits
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Transcription
factors

RNA modification
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envelope pE248R
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Protease (pS273R)
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pA104R structural proteins

DNA F_'OI X (pO174L)* Base excision
DNA ligase (pNP419L)* repair
AP endonuclease (pE296R)

dUTPase (pE165R)*

IAP homologue (pA224L)

proteins (10%)

Virus structure
(24%)

Unknown
(34%)

Other known

Viral transcription
Host defense (19%)

evasion (3%) Entry Genome integrity

(4%) (6%)

Alejo et al, J Virol, 2018.
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* Mactophage.s) - Large-scale vaccine /- Safe and efficient vaccine
production :
: RY ™ m
PORCINE PRIMARY CELL LINES: MONKEY-DERIVED CELL LINES: PORCINE CONTINUOUS CELL LINES:
»
vaphagesdermed from: * - Vero - - PK (porcine kidncy)
: - COS —» Integrity of genome I - WSL (wild boar lung) | Not mature
Blood monocytes ‘ o egrity of gen = '
- Bone marrow I, - MS - Notplaque formation - IPAM (from PAMs) phenctype
- Lungs (PAMSs) ‘l‘ -CVl - IPKM (from porcine kidney macrophages)
- Ky t } Subaptiy - Marc-145 — Inhability to mantain replication | | - PIPEC (Bum Island porcine epitbelial cells)
- MA-104 Integrity GOOD - Zuckerman macrophage-4 (ZMAC-4)
- Other primary cell lines: > of genome CANDIDATE
i - A2C2 and A4C2/9k Many genetic
« Dendritic cells . — More studies required o
. HUMAN-DERIVED CELL LINES: - PSGK-60 and PPK-66b -—.
- Endothelial cells .wi.. Notlong life
i span in culture d B HEK293T cells
- High variation phenotypes " '
- Virus-host i St = Plaque formation . - Susceptibility to meny )
St ?l%'l . - Not expensive L by ASFV strains T et 100% of protection
- Propagation . - Difficult overexpression of - Susceptibllity to : - Reduction/lost of - Production of large - ?Ds:‘m'"” e
- Production ! host molecules many ASFVstrins | immunogenicity amount of virus L
- Not sthical -Productionof large  + . Genetic mutation - Stability of the virus | Susceptibility
 “Not large-scale vaccine amount of virus ; genome
L + production JL - Production of avirulent strains )1

. | The best candidate for a large-scale production of vaccine
CONCLUSIONS [might be some established porcine continuous cell lines

PIPEC, ZMAC-4 : Promising results for

WSL, )
];l.'AVproductbnmeunMumnuM

Meloni et al, Vaccines, 2022.



Product category

Organism

Cell type

Morphology
Tissue
Applications
Product format

Storage conditions

MA-104 Clone 1

Animal cells
Cercopithecus aethiops
epithelial cell

epithelial

kidney

3D cell culture

Frozen

Vapor phase of liquid nitrogen




MA-104 cells are susceptible to ASFV

Hemadsorption Immunostaining

Mock ASFV-G Ba71

Macrophages

Rai et al, Viruses, 2020.



MA-104 cells can be used to detect infectious

Log, HA,/mi

ASFV from different field isolates
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MA-104 cells support ASFV growth

MW287337
A7 (Vietnam 2020)
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Oh et al, Front Vet Sci, 2021.
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Table 2
Comparison of the p30 and p54 antigenic regions of the studied ASFVs with those of other reference strains

Virus strain

Genotype p30 p54

Grp1 (65-75)  Grp2a (93-107)

61- 96~
DIVKSARIYAGQGYTEHQAQEEWNMILHVL-  ESSASSENIH-
90 105 EDIQFINPYQD  ATTASVGKPVTGRF

D/ASF/POT/Vietnam/2019
D/ASF/POB/Vietnam/2019
D/ASF/P1/Vietnam/2019
D/ASF/P5/Vietnam/2019
D/ASF/P10/Vietnam/2019
D/ASF/P15/Vietnam/2019

MK543947/Belgium/Etalle/wb/2018
MK628478/Lithuania/LT14/1490/2014
MT180393/Vietnam/NgheAn/2019
MT166692/ Vietnam/Hanoi/2019
MN172368/China/CAS19-01/2019
AM712240/Portugal/OURT88/3
MH025916/Uganda/R8/2015

I wiRNG i Qi ..TS.TSLES e L .GN...L.D...

Kwon et al, Can J Vet Res, 2022.



v i METHODS
- frontlers . published: 29 November 2021
m Vetermary Science doi: 10.3389/fvets.2021.753967

Development of Real-Time PCR
Based on A137R Gene for the
Detection of African Swine Fever
Virus

Dan Yin"?°, Renhao Geng "*°, Hui Lv"?°, Chunhui Bao "?°, Hongxia Shao "%,
Jianqgiang Ye ?2, Kun Qian 2% and Aijian Qin "%

" The International Joint Laboratory for Cooperation in Agriculture and Agricultural Product Safety, Ministry of Education,
Yangzhou University, Yangzhou, China, 2 Jiangsu Co-innovation Center for Prevention and Control of Important Animal
Infectious Diseases and Zoonoses, Yangzhou, China, ° Jiangsu Key Laboratory of Zoonosis, Yangzhou, China

Specimens Detection limit

A137R gene-based OIE-recommended
real-time PCR (CT value) TagqMan PCR (CT value)

Anticoagulant blood 1 103 (32.57) 10-2 (33.30)

Anticoagulant blood 2 10~ (34.29) 101 (34.90)
Tissue sample 1 104 (35.49) 102 (36.97)
Tissue sample 2 10~4 (33.75) 10-3 (36.69)
Tissue sample 3 10-5 (32.87) 10~ (32.60)
Cloaca swab 1 107" (34.42) 10~ (34.78)
Cloaca swab 2 1072 (33.75) 1071 (32.33)

The detection limit is given as the lowest detectable dilution of the DNA.

Yin et al, Front Vet Sci, 2021.
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ASFV infected MA-104




Porcine iPSC-derived macrophages (piM®
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I\/IA-lO4-passaged ASFV infected piM®




Viral genome copy number
(copies/uL of sample)

ASFV titration by real-time PCR

Ratchaburi 001
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Cell culture-adapted ASFV induced cytopathic effects in MA-104 cells




Cell supernatants of ASFV-infected MA-104 cells showed a

positive result on an ASFV antigen test kit

FWVNISY
*By AJSY

BioNote Anigen
ASFV Ag Test Kit




Immunoperoxidase assay (IPA)
for ASFV in MA-104 cells
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ASFV titration by TCID50 assay
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ASFV
(Ratchaburi 001)

Passage 11
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ASFV

(Ratchaburi 001)
Passage 20




ASFV
(Ratchaburi 001)
Passage 29




Growth kinetics of MA-104-adapted ASFV
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Whole genome sequencing of ASFV

contig_2_pilon_pilon_pilon_pilon (206049 bp)

AATCCAAAGTTCCTGTGTGTAAAAAAACTGAACAAGTATGGAAAGTAATCTCTTAATTATCTAAATATTCTGTGTGCAAAAAAATAGCTTTTTGATCGATCTAGATC
TTAGGTTTCAAGGACACACATTTTTTTGACTTGTTCATACCTTTCATTAGAGAATTAATAGATTTATAAGACACACGTTTTTTTATCGAAAAACTAGCTAGATCTAG
[ T T ) 1 T T T [ |
10 20 30 40 50 60 70 8a 99 100
GTGAATATTAGGATGGTTGTA
GTTTTCCTGTGTCTAAATTAATTATTGT TTAATGATCCAAATTTCTTGTATACCTTTGTATACAACCTTTATATTTTTTTCATAAAAAAATATAATGTAAGTATAGA  CACTTATAATCCTACCAACAT
CAAAAGGACACAGATTTAATTAATAACAAATTACTAGGTTTAAAGAACATATGGAAACATATGTTGGAAATATAAAAAAAGTATTTTTTTATATTACATTCATATCT

T T
T T T T T T T T T T T 204,890 204,900
11e 120 130 140 150 160 170 180 190 200 210

ATATTTTTTTTTGTAGACAAC

TACTCAAAAGACAGTCATTCATGACGTAAGATTGTCGCTTTAATCAGCGTCGTCCGCATTCAATGCGTCCATGACATAAGACTGCAGT TCAAAACAGTGTTGTGCGC TATAAA ACATCTGTTG

ATGAGTTTTCTGTCAGTAAGTACTGCATTCTAACAGCGAAATTAGTCGCAGCAGGCGTAAGTTACGCAGGTACTGTATTCTGACGTCAAGTTTTGTCACAACACGCG

T T
I | I [ [ I | [ | I ) 205,000 205,010
220 230 240 250 260 270 280 290 300 310 320

ATTCAATGTGTCCAAACATGGCAGCCGTTTCTTTTGCTTCGTTTAAGGATCTTCCACCAAGCATGACACAGTAGTTTATCAGCATCCGGGCATCATGCTTTGCCGCT ACTTATAACAATTGCACTCTT
TAAGTTACACAGGTTTGTACCGTCGGCAAAGAAAACGAAGCAAATTCCTAGAAGGTGGTTCGTACTGTGTCATCAAATAGTCGTAGGCCCGTAGTACGAAACGGCGA | CAATATTGTTAACGTGAGAA

T T T T T T T T T T T T
330 340 350 360 370 380 390 400 419 420 5,100 205,11¢

TCCACCATTGCAGCATTCAAATTCTGGGCGCCGCCATATAGAATACAATAATTAAAACAATTGATGTTCTTATCAGAACAGCAGGTTTTCAACAAAATGGATTCCGC ATATTTTAGGTAATAAGTCTT
AGGTGGTAACGTCGTAAGTTTAAGACCCGCGGCGGTATATCTTATGTTATTAATTTTGTTAACTACAAGAATAGTCTTGTCGTCCAAAAGTTGTTTTACCTAAGGCG TATAAAATCCATTATTCAGAA

T T T T T T T T T T T T T
430 440 450 160 470 480 490 500 510 520 530 205,216 205,220

GTCTGTGGATTGTTGCCAACAATACATGAGGATGGGCAATTGGTTATGTTTTGCAGCACAGTGTAGGGCGTATGCATATTCTCTTTCTGTGTGCAGTACCATTTCAA  TTCCAAATACTTTAAAATATT
CAGACACCTAACAACGGTTGTTATGTACTCCTACCCGTTAACCAATACAAAACGTCGTGT CACATCCCGCATACGTATAAGAGAAAGACACACGTCATGGTAAAGTT s A GGTTTATGAAATTTTATAA
I [ I I [ | | I I I T
540 550 560 570 580 590 600 610 620 630 640 y 295‘320 205‘335
GCAGCACGGAGCAGTTGAATACCAGTTCTTTTATAATGTTTTTTTGCAGTCTTTCGCATTGAACATCACAAGGAATGTTTTTTTCTCTTCTTGTTGGAAAACCGGAA

CGTCGTGCCTCGTCAACTTATGGTCAAGAAAATATTACAAAAAAACGT CAGAAAGCGTAACTTGTAGTGTTCCTTACAAAAAAAGAGAAGAACAACCTTTTGGCCTT TCTAAMAMTTTTAATACTAC
- - - : - - - - - - AGATTTTTTAAAATTATGATG

650 660 670 680 690 700 710 720 730 740 T T T
,420 205,430
CAGTTCATAAGATACTTATACACGGGATTAAACGTGTTGTCCCTCAACAGTTGTCTTTTTTGTGCTCTAGTCGGGGATTTAGCGCCAAGACTTAAGCAAAAGTCGAT
GTCAAGTATTCTATGAATATGTGCCCTAATTTGCACAACAGGGAGT TGTCAACAGAAAAAACACGAGATCAGCCCCTAAATCGCGGTTCTGAATTCGTTTTCAGCTA CTTGTGATTATTTTAATACTG

T T T T T T T T T T T GAACACTAATAAAATTATGAC
750 760 770 780 790 800 810 820 830 840 850 T T

205,530 205,540
ACTCGGCACATCATCTACTACAAGTAGAGCGTAGTCAACAGAGATTTCCCATTCGTGCAGTCGTTTCATGAGGTCATAGTTTTTTATTCTTGCCGCTAACATCATCG
TGAGCCGTGTAGTAGATGATGTTCATCTCGCATCAGTTGTCTCTAAAGGGT AAGCACGTCAGCAAAGTACTCCAGTATCAAAAAATAAGAACGGCGATTGTAGTAGC TGGAACATGTACTGATAAAAG

T I T T T T T T T T T
860 870 880 890 980 910 920 930 940 950 960 ACCTTGTACATGACTATTTTC

T T
205,640 205,650
CCAGAGGAGCAGGAATAATGGTATAATAGT CTAGACATATCATGTCCATGACTTTGCTAATGGAAAACAGTCTCTTTCCATATAAATAGAAGAAACCTGTTAAAAAC
GGTCTCCTCGTCCTTATTACCATATTATCAGATCTGTATAGTACAGGTACTGAAACGATTACCTTTTGTCAGAGAAAGGTATATTTATCTTCTTTGGACAATTTTTG GETTTAATGCCACTACTGETG

T T T T T T T T T T
970 980 990 1,000 1,010 1,020 1,030 1,040 1,050 1,860 1,070 CCAAATTACGGTGATGACGAC

T T
740 205,750 205,760
TCTATTAACACCATGTTGGATGTTTCGGTGATATTTAAAAAAATTTTATTCAAATTATGTATGTTTTCTTAACAGAAATTCTATTGTAAATAGTTTGAAACATACTT

AGATAATTGTGGTACAACCTACAAAGCCACTATAAATTTTTTTAAAATAAGTTTAATACATACAAAAGAATTGTCTTTAAGATAACATTTATCAAACTTTGTATGAA
TTATGTTTACAACATAAAGGT

T T T T T T T T T T
1,080 1,090 1,100 1,110 1,120 1,130 1,140 1,150 1,160 1,170 AATACAAATGTTGTATTTCCA

| | | | I I | | T T
205,770 205,780 205,790 205, 800 205,810 205,820 205,830 205,840 205,850 205,860

TGCATAGGATGGGAATTTGATGAGGTGTCTCTAGGAGGAACGGGAGAATGTTATTATTACTTAAATCCACATCTAGCTCTTAAAAATAGTAATAATAATACCGTAAT
ACGTATCCTACCCTTAAACTACTCCACAGAGATCCTCCTTGCCCTCTTACAATAATAATGAATTTAGGT GTAGATCGAGAATTTTTATCATTATTATTATGGCATTA

T T T T T T T T T T T
205,880 205,890 205,900 205,910 205,920 205,930 205,940 205,950 205,960 205,970




Whole genome sequencing of ASFV

(Ratchaburi 001)

+ Template
N Cwwin

v O FWD AsFv
Georgia 20071 /

Length: 190584
Mismatches: 16518

Pairwise Identity: 91.33%

monopartite

AN

B646L CDS gene . B125R CDS ge

B646L CDS CDS | B125R CDS CI

2 11l |

50,000

1 = Ratchaburi 001
2 = Georgia 2007/1

150,000 200,000

100,000

* Genome size: ~214 kb
* Annotation: 203 proteins

e Classification: Genotype Il (based on B646L or p72)



Left variable region (LVR) of cell-culture adapted ASFV

8,719 B VIGF110 I MGF100 B MGF360 I MGF300 B MGF505 33,670

!

3L 4L 5-6L 7L 285L 8L 1R 9L 10-14L 12L 13La 13Lb 4L 6L X69R 1L 2R 4L 8L 9L 10L 11L 1R 12L 13L 14L 2R 3R 4R 5R 6R 7R
ASFV-WT

Vero-adapted ASFV

MA104-adapted ASFV

ASFV/ g Y U S S
R S - e - - - - -

HEK293T-adapted ASFV

ASEVH/ -~ === m e e e e == = - = -
HP121

Adapted from Wang et al, Transbound Emerg Dis, 2021.



Right variable region (RVR) of cell-culture adapted ASFV

178,000 184,000
MGF 360 16R 119 MGF 360 18R
[ )3 [ )
4 ASFV_G_ACD_01870 4
ASFV-G &= @@ & @
MGF 505 11L MGF 100 1L I7L  I8L 110L 111L
Vero-adapted ASFV
. > ¥ F{) - >
ASFV-G/VP110 | | «----.'f | «
[ > 161,000 163,000
BspA7%v ——mmme e — _ _ —_—_——e—eee e ——————

MA104-adapted ASFV

ASFV/MP27

Adapted from Krug et al, J Virol, 2015.



8,719 B VIGF110 I MGF100 B MGF360 I MGF300 B MGF505 33,670
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Primers for MGF 110 5L-6L (ASF2) Primers for the gap between truncated MGF 110-7L
Product size: 200 bp and MGF 300-2R (GAP)

Product size: 700 bp




Progressive adaptation of ASFV to MA-104 cells corresponds

to major modifications of the viral genome

GAP ASF2
Passage 4 5 6 4 5 6

1000 bp
750 bp

500 bp
250 bp
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ASFV & MA-104

MA-104-adapted Future actions

Ratchaburi 001 * Large-scale vaccine production {ﬂ;/}‘
(Fully sequenced)

Ratchaburi 071 Construction of virus mutants '{"%

Antiviral drug screening %

Ratchaburi 072

In progress

Saraburi 823

Diagnostic systems ﬂ&é

Virus-host interaction *‘l}
L4

Saraburi 851




Many Thanks to
Virology and Cell
Technology Research
Team (AVCT)

National Omics Center
(NOC)

Acknowledgment







	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6: African Swine Fever Virus (ASFV)
	Slide 7
	Slide 8
	Slide 9: Proteomic Atlas of ASFV
	Slide 10
	Slide 11: MA-104 Clone 1
	Slide 12: MA-104 cells are susceptible to ASFV
	Slide 13: MA-104 cells can be used to detect infectious ASFV from different field isolates
	Slide 14: MA-104 cells support ASFV growth
	Slide 15
	Slide 16: ASFV infected MA-104
	Slide 17
	Slide 18
	Slide 19: ASFV titration by real-time PCR 
	Slide 20: Cell culture-adapted ASFV induced cytopathic effects in MA-104 cells
	Slide 21: Cell supernatants of ASFV-infected MA-104 cells showed a positive result on an ASFV antigen test kit
	Slide 22: Immunoperoxidase assay (IPA)  for ASFV in MA-104 cells
	Slide 23: ASFV titration by TCID50 assay
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28: Growth kinetics of MA-104-adapted ASFV
	Slide 29: Whole genome sequencing of ASFV
	Slide 30: Whole genome sequencing of ASFV (Ratchaburi 001) 
	Slide 31: Left variable region (LVR) of cell-culture adapted ASFV
	Slide 32: Right variable region (RVR) of cell-culture adapted ASFV
	Slide 33
	Slide 34
	Slide 35
	Slide 36
	Slide 37
	Slide 38: Acknowledgment
	Slide 39

