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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

Xian & Xiao, Nat Rev Clin Oncol, 2020.



Shen et al, J Virol, 2021.



Shen et al, J Virol, 2021.

LVR
(~40 kb)

RVR
(~20 kb)

CCR
(~125 kb)



Alejo et al, J Virol, 2018.

Proteomic Atlas of ASFV



Meloni et al, Vaccines, 2022.



MA-104 Clone 1



MA-104 cells are susceptible to ASFV

Hemadsorption Immunostaining

Rai et al, Viruses, 2020.



MA-104 cells can be used to detect infectious 
ASFV from different field isolates

Rai et al, Viruses, 2020.



MA-104 cells support ASFV growth

Oh et al, Front Vet Sci, 2021. Kwon et al, Can J Vet Res, 2022.

MW287337 
(Vietnam 2020)

Macrophage MA-104



Yin et al, Front Vet Sci, 2021.

A137R

B646L (p72)



ASFV infected MA-104
p72 DAPI Merge
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Porcine iPSC-derived macrophages (piMΦ)



MA-104-passaged ASFV infected piMΦ
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ASFV titration by real-time PCR 

Primers from
Yin et al 2021

Ratchaburi 001

T25 flasks T75 flasks T175 flasks



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

Mock ASFV



Cell supernatants of ASFV-infected MA-104 cells showed a 
positive result on an ASFV antigen test kit

ASFV

BioNote Anigen
ASFV Ag Test Kit

p30
p72



ASFV

Mock

Immunoperoxidase assay (IPA) 
for ASFV in MA-104 cells

p72



ASFV titration by TCID50 assay
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ASFV 
(Ratchaburi 001) 

Passage 7



ASFV 
(Ratchaburi 001) 

Passage 11



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



1 = Ratchaburi 001
2 = Georgia 2007/1

1

2

• Genome size: ~214 kb

• Annotation: 203 proteins

• Classification: Genotype II (based on B646L or p72)

Whole genome sequencing of ASFV 
(Ratchaburi 001) 



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

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

4R 5R 6R 7R
ASFV-WT

ASFV-H/
HP121

HEK293T-adapted ASFV

ASFV-G/
VP110

Vero-adapted ASFV

BA71V

MA104-adapted ASFV

ASFV/
MP27



Adapted from Krug et al, J Virol, 2015.

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

ASFV-G

MGF 360 16R

ASFV-G/VP110

BA71V

Vero-adapted ASFV

ASFV/MP27

MA104-adapted ASFV



4R 5R 6R 7R
ASFV-WT

MA104-adapted ASFV

ASFV/
MP27

~10 kb

Primers for MGF 110 5L-6L (ASF2)
Product size: 200 bp

Primers for the gap between truncated MGF 110-7L                    
and MGF 300-2R (GAP) 

Product size: 700 bp



Passage 4     5     6

1000 bp
750 bp

500 bp

250 bp

GAP ASF2

4     5     6

Progressive adaptation of ASFV to MA-104 cells corresponds 
to major modifications of the viral genome



7       8        9       10 11      12 7       8        9       10 11      12

GAP ASF2



13   14   15   16    17   18   19    20 13   14    15   16    17  18   19   20

GAP ASF2



MA-104-adapted

Ratchaburi 001

(Fully sequenced)

Ratchaburi 071

Ratchaburi 072

In progress

Saraburi 823

Saraburi 851

ASFV & MA-104

• Large-scale vaccine production

• Construction of virus mutants

• Antiviral drug screening

• Diagnostic systems

• Virus-host interaction

Future actions
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