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African Swine Fever Virus

• African swine fever virus: Asfarviridae family
• dsDNA genome170-190kb 
• 150+ genes
• Very few have been studied in detail ~20

• Highly lethal (100%) to subclinical infection 
• Hemorrhage, edema, ascites and shock 
• Wild Boar, Warthogs, domestic pigs 
• Virus/Host factors responsible for different outcomes

• Remain poorly understood 
• Different strains have different virulence
• Varying host species symptoms/lethality

• Long-term persistent/latent infection
• Rapid and efficient transmission among pigs
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African swine  fever virus: transmission 

• Several days in feces
•Months in contaminated pens
• Years in frozen carcasses
• Pork products: Found over 140 days in salted/dried hams
• Feeding swill, garbage, waste
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• 104 outbreaks 
• 360,000 culled on infected farms
• 1 Million culled to prevent spread
• 26 Provinces of China 
• Backyard to ~70,000 animals/farm
• ASFV found in pig feed

• 50% reduction of China’s swine heard
• 1yr after initial outbreak

• China produced 639.82 million pigs/ year prior to ASFV

Map courtesy of Pig Progress

2019: African swine fever in China 
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Attenuated isolates were produced by:

• Low virulence field isolates

• Viruses attenuated by tissue culture passages

• Viruses with genetically engineered deletions

Live attenuated vaccines (LAV) are effective 
preventing homologous challenge
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Attenuated isolates were produced by:

• Low virulence isolates

Live attenuated vaccines (LAV) are effective 
preventing homologous challenge

Low virulent field 
isolates retain 

residual virulence
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Attenuated isolates were produced by:

• Viruses attenuated by tissue culture passages (CV1, 
Vero)

Live attenuated vaccines (LAV) are effective 
preventing homologous challenge

Virus adaptation to 
grow in cell lines 
implies dramatic 
genomic changes
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Attenuated isolates were produced by:

• Viruses with genetically engineered deletions

Live attenuated vaccines (LAV) are effective 
preventing homologous challenge
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Developing recombinant viruses from virulent field isolates
Discovering determinant of virulence
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African swine fever virus genome

• Double-stranded DNA virus (genome 170-190kb)
• Contains more than 150 genes
• Most of the genes have been characterized by 

functional genomics
• Very few genes (30%) have been experimentally 

studied.

29 different genes tested  

10 genes associated with virulence: 
(9GL, NL, UK, MGF, DP148R, TK, CD2,

I177L, L7L-L11L, MGF9L)

Only 8 genes associated with
attenuation in field isolates:
(9GL, NL, UK, MGF, DP148R,

I177L, L7L-L11L, MGF9L)
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ASFV-G-Δ9GL

ASFV-G D9GL

• Sub-lethal doses of ASFV-G D9GL induces 
protection against clinical disease and death caused 

by ASF Georgia strain

9GL gene deletion does not 
attenuate Georgia strain as 

efficiently as it does in either 
Malawi or Pretoria isolates
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ASFV-G D9GL/DUK
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• Deletion of UK in the ASFV-G-D9GL genome 
increases virus attenuation at least hundred times

• Onset of protection starts at 14 days post ASFV-G-
D9GL/DUK infection
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Several naturally attenuated isolates present deletions in this 
area

Deletion of these area associate with changes in cell tropism 
among different hosts

These genes have been involved in modulation of the innate 
immune response

The MGF360/MGF505 area                           
and virus attenuation

Deletion of MGF360/505 genes efficiently attenuate 
virus virulence 

Virus having deleted these genes produce protection 
against disease caused by homologous virus challenge
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HLJ/18-7GD

INIM

HLJ/18-7GD remains attenuated after 5 
passages in pigs and was innocuous in 

pregnant sows   
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Length of protection induced by vaccine 
candidates harboring deletion of the MGF area

Is this a general phenomenon or is 
inherent to viruses attenuated by deletion 

in the MGF area?   
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BA71DCD2

BA71DCD2 induced protection against challenge 
with homologous and heterologous virus 

BA71DCD2 can be growth in a stable cell line
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BeninDDP148R

Deletion of DP148R produced attenuation of 
Benin virus

BeninDDP148R IM or orally administered 
induced protection against challenge with 

homologous virus    
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ASFV-G-DI177L

ASFV-G-DI177L

• Induces protection even at a dose of 102 HAD50

• Lacks residual virulence even at a dose of 106 HAD50

• Does not induce virus shedding

• Induces sterile immunity
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Production of ASFV-G-∆I177L in cell culture

• Screening of cell lines identified an in-house cell line 
– PIPEC ( Plum Island Porcine Epithelial cells) 

• ASFV-G-∆I177L adapted to PIPEC within 5 passages
• Genomic changes remained stable for 20 passages in PIPEC

PIPEC Macrophages

ASFV-G-I177L Grows to similar levels when 
adapted to PIPEC  similar to  ASFV-G-I177L  growth
in swine macrophages

• 5-6 log increase in titer

• PIPEC are a suitable cell line for vaccine production
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Gaps

Study critical aspects of vaccine candidates (onset and duration of 
immunity, genetic stability, attenuation stability, minimal protection 

doses, possible routes of inoculation)

• Standardization of methodologies to test efficacy of vaccine candidates

• Develop vaccine candidates with DIVA capability

• Investigate the bases of the differential effect in virus virulence of 
deleting the same genes among different virus isolates (9GL, CD2, NL, 

UK, TK, DP148R)

• Continue the discovery and characterization of virulence associate genes
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ARS vaccine candidates

ASFV-G-D9GL
ASFV-G-ASFV-G-D9GL/DUK

ASFV-G-DMGF
ASFV-G-DI177L

ASFV-G-DI177L/DLVR

All these candidates have been patented and are being in the process of 
being licensed by veterinary pharmaceutical companies

Thank you

Questions?
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