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Live attenuated vaccines (LAV) are effective preventing homologous challenge
Low virulence field isolate based vaccines

A Vaccine for ASFV is not a new idea
1980: Asymptomatic carriers
 resistance to homologous challenge

1994: Passive transferred antibodies to protect against ASFV 



5th GARA Scientific Conference, Punta Cana, Dominican Republic  May 2022 

Global African Swine Fever Research Alliance
https://www.ars.usda.gov/GARA/

Webinar: ASFV vaccines May 2021 : GARA Scientific Communications - YouTube
Webinar : ASFV Genomic Sequencing: GARA Scientific Communications - YouTube

https://www.youtube.com/channel/UCq41B7o8NhCDx7rS9jQw9EA
https://www.youtube.com/channel/UCq41B7o8NhCDx7rS9jQw9EA


ASFV Vaccine Gaps:

• Protective immunity from viral proteins unknown  

• Hard to make subunit vaccine     
• Any attempts have failed or give only a modest protection rate

• Successful subunit vaccines have been to low-virulence strains

• Required large doses – commercially unviable

• Inactivation of ASFV does not offer protection even at high doses 
• Inactivated vaccine not possible 

• Live Attenuated Vaccine only current option 



GARA Scientific Conference Manila 

Update Vaccine Gaps and Concerns Specifically for ASIA 



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



Live attenuated vaccines (LAV) are effective preventing homologous challenge
Low virulence field isolate based vaccines

All Low virulent field isolates retain residual virulence
Vaccines based on low virulent field isolates  

Need further attenuation / safety measures



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



Live attenuated vaccines (LAV) are effective preventing homologous challenge
ASFV attenuated by cell culture passage 



Virus adaptation to grow in cell lines implies dramatic genomic 

changes that result in the inability for the attenuated virus to 

replicate in swine ( not vaccines)



Live attenuated vaccines (LAV) are effective preventing homologous challenge
ASFV attenuated by cell culture passage 

IPKM is first cell line to not induce changes in ASFV 
Good for existing vaccine canidates



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



African swine fever virus genome

In 2019
• Only 16 different genes have been 

deleted from any ASFV strain.
• 7 genes associated with virulence

• 9GL, NL, UK, MGF, DP148R, TK, CD2
•  5 genes attenuated field isolates
• 9GL, NL, UK, MGF, DP148R



Many genes can be deleted from 
ASFV without affecting 
• Growth in cell cultures 
• Virulence in swine 
• Often indistinguishable from 

WT ASFV

Gladue & Borca. Viruses. 2022 Apr 23;14(5):878

Single gene deletions in ASFV that resulted in no phenotype 



African swine fever virus virulence determinants 

• 7 genes historically associated with virulence introduced into ASFV-G
• 9GL, NL, UK, MGF, DP148R, TK, CD2

•  

• Clear that new determinants of virulence were needed to attenuate ASFV-G 

Gladue & Borca. Viruses. 2022 Apr 23;14(5):878



Genetic Deletions that Attenuate ASFV-Georgia 

• No standard for testing ASFV genetic deletions for attenuation, different doses for 
attenuation, different challenge doses/ route of challenge

• Hard to compare studies from different laboratories 



Genetic Deletions that Attenuate ASFV-Georgia 

NAVETCO Vaccine is based on the ASFV-G-I177L
Co-Developed with the USDA 

Safe and Effective Vaccine for ASFV 

Gladue & Borca. Viruses. 2022 Apr 23;14(5):878



African swine fever virus virulence determinants 

Gladue & Borca. Viruses. 2022 Apr 23;14(5):878



MGF: Multigene Family

Image : Home - Viral Bioinformatics Research Centre (4virology.net)

• Five Family Members: 100, 110, 300, 360, 505
• Varying number and  combinations of MGF genes in Sequenced ASFV genomes. 

https://4virology.net/


ASFV-G-ΔMGF
• Deletion of 6 MGF genes
• Protective at single low dose
• No clinical symptoms at higher doses  one day of mild fever

1R 2R 3R 4R 5R 6R12L 13L 14L11L10L9L8L4L2R1LX69R6L4L13Lb13La10L
ASFV-G∆MGF-USDA

9L

Vaccine 

ASFV-G-ΔMGFΔ9GL

• Deletion of 6 MGF genes and 9GL 
• Full Attenuation 
• No replication in swine 
• Addition on 9GL to MGF : Not a Vaccine 

1R 2R 3R 4R 5R 6R12L 13L 14L11L10L9L8L4L2R1LX69R6L4L13Lb13La10L

ASFV-G∆MGF∆9GL-USDA
9L

+∆9GL Attenuated, not a vaccine



1R 2R 3R 4R 5R 6R12L 13L 14L11L10L9L8L4L2R1LX69R6L4L13Lb13La10L
ASFV-G∆MGF-USDA

MGF: Multigene Family

HLJ/18-7GD –(ΔMGFΔCD2)

• Using the ASFV-G-∆MGF-USDA 
• Add deletion to CD2
• CD2 by itself is not attenuated (confirming Borca et.al )
• HLJ/18-7GD is protective

• Reversion to virulence: 5 passages in pigs

• Tested in pregnant sows 
• Being tested in field trials in China

1R 2R 3R 4R 5R 6R12L 13L 14L11L10L9L8L4L2R1LX69R6L4L13Lb13La10L
ASFV-HLJ-∆MGF∆CD2

9L

9L
+ ∆CD2

Vaccine 

Vaccine 

1R 2R 3R 4R 5R 6R12L 13L 14L11L10L9L8L4L2R1LX69R6L4L13Lb13La10L

ASFV-G∆MGF∆9GL-USDA
9L

+∆9GL Attenuated, not a vaccine



MGF: Multigene Family

ASFV-CN/GS/2018-∆MGF110-9L
• Attenuated in swine at very low doses (HAD10) 
• Challenged animals survived
• Vaccine detected in nasal swabs (possible shedding) 
• Higher doses not tested

1R 2R 3R 4R 5R 6R12L 13L 14L11L10L9L8L4L2R1LX69R6L4L13Lb13La10L
ASFV-CN-∆MGF110-9L

9L 7R

ASFV-CN-∆MGF505-7R 1R 2R 3R 4R 5R 6R12L 13L 14L11L10L9L8L4L2R1LX69R6L4L13Lb13La10L9L 7R

ASFV-CN/GS/2018-∆MGF505-7R
• Attenuated in swine at very low doses (HAD10) 
• Higher doses or vaccine efficacy not tested

1R 2R 3R 4R 5R 6R12L 13L 14L11L10L9L8L4L2R1LX69R6L4L13Lb13La10L
ASFV-G∆MGF-USDA

1R 2R 3R 4R 5R 6R12L 13L 14L11L10L9L8L4L2R1LX69R6L4L13Lb13La10L
ASFV-HLJ-∆MGF∆CD2

9L

9L
+ ∆CD2

Vaccine 

Vaccine 

1R 2R 3R 4R 5R 6R12L 13L 14L11L10L9L8L4L2R1LX69R6L4L13Lb13La10L

ASFV-G∆MGF∆9GL-USDA
9L

+∆9GL Attenuated, not a vaccine

Low dose Vaccine 

Attenuated (vaccine not tested)



MGF: Multigene Family

1R 2R 3R 4R 5R 6R12L 13L 14L11L10L9L8L4L2R1LX69R6L4L13Lb13La10L
ASFV-CN-∆MGF110-9L

9L 7R

ASFV-CN-∆MGF505-7R 1R 2R 3R 4R 5R 6R12L 13L 14L11L10L9L8L4L2R1LX69R6L4L13Lb13La10L9L 7R

1LX69R6L4L13Lb13La10L9L 1R 2R 3R 4R 5R 6R12L 13L 14L11L10L9L8L4L2R 7R
ASFV-G-∆X69R

Low dose Vaccine 

Attenuated (vaccine not tested)

ASFV-G-∆MGF-13/14L
1R 2R 3R 4R 5R 6R12L 13L 14L11L10L9L8L4L2R1LX69R6L4L13Lb13La10L9L 7R

Virulent

Virulent

ASFV-Benin∆MGF 
1R 2R 3R 4R 5R 6R12L 13L 14L11L10L9L8L4L2R1LX69R6L4L13Lb13La10L9L 7R

Partial Protection

ASFV-G-∆VERO
1R 2R 3R 4R 5R 6R12L 13L 14L11L10L9L8L4L2R1LX69R6L4L13Lb13La10L9L 7R

Attenuated: Not a vaccine +∆L7L-L11L

1R 2R 3R 4R 5R 6R12L 13L 14L11L10L9L8L4L2R1LX69R6L4L13Lb13La10L
ASFV-G∆MGF-USDA

1R 2R 3R 4R 5R 6R12L 13L 14L11L10L9L8L4L2R1LX69R6L4L13Lb13La10L
ASFV-HLJ-∆MGF∆CD2

9L

9L
+ ∆CD2

Vaccine 

Vaccine 

1R 2R 3R 4R 5R 6R12L 13L 14L11L10L9L8L4L2R1LX69R6L4L13Lb13La10L

ASFV-G∆MGF∆9GL-USDA
9L

+∆9GL Attenuated, not a vaccine
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Virulent
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Partial Protection
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Attenuated: Not a vaccine +∆L7L-L11L
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Vaccine 
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ASFV-G∆MGF∆9GL-USDA
9L

+∆9GL Attenuated, not a vaccine

ASFV-G- ∆I177L∆LVR
1R 2R 3R 4R 5R 6R12L 13L 14L11L10L9L8L4L2R1LX69R6L4L13Lb13La10L9L 7R

+I177L Vaccine 



MGF: Multigene Family
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Virulent

ASFV-Benin∆MGF 
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Partial Protection

ASFV-G-∆VERO
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Attenuated: Not a vaccine +∆L7L-L11L
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Vaccine 

1R 2R 3R 4R 5R 6R12L 13L 14L11L10L9L8L4L2R1LX69R6L4L13Lb13La10L

ASFV-G∆MGF∆9GL-USDA
9L

+∆9GL Attenuated, not a vaccine

ASFV-G- ∆I177L∆LVR
1R 2R 3R 4R 5R 6R12L 13L 14L11L10L9L8L4L2R1LX69R6L4L13Lb13La10L9L 7R

+I177L Vaccine 

Ghana-2022
1R 2R 3R 4R 5R 6R12L 13L 14L11L10L9L8L4L2R1LX69R6L4L13Lb13La10L9L 7R

Virulent



•  Not all ∆MGF deleted vaccines are the same
•  Specific MGF deletions are Vaccines
• Additional deletions or genomic changes can severely effect vaccine efficacy

• Different ∆MGF strains can go undetected if only analyzed by PCR  

AVAC vaccine is based on the USDA 
ASFV-G-MGF vaccine platform 

Safe and Effective Vaccine for ASFV 



World-Wide Standard for ASFV Vaccine?

• Currently there is no standard for ASFV vaccine

• First vaccines are required for standards to be developed 



ASFV-G-I177L is the first commercial  produced vaccine for ASFV 

ASFV-G-MGF is the second commercial  produced vaccine for ASFV



World-Wide Standard for ASFV Vaccine?

• Currently there is no standard for ASFV vaccine

• First vaccines are required for standards to be developed 

USDA / WOAH:  ASFV Vaccine International Standards
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