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Epidemiological situation of ASF in the world

Source: ASF EURL CISA-INIA, SPAIN



• Enveloped virus (the only one of Asfarviridae family);

• Very complex and large virus (big size, 200 nm);

• 54 structural proteins described; with more than 100 

    infection proteins;

• Main target cells: macrophages and monocytes;

• Doesn’t produce fully neutralizing antibodies;

• There are 24 p72 genotypes, and many different strains;

• Protective immunity still poorly characterised
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Source: ASF EURL CISA-INIA, SPAIN



Transtadial and  
Transovarial transmission

 

Transtadial Transmission 
Source: ASF EURL CISA-INIA, SPAIN



Use of the vaccine: different scenarios

- Areas with selvatic cycle
- Ornithodorus

- Areas with outbreaks only 
in domestic

ASF viral circulation 
maintained in wild boars ASF infection 

maintained in domestic 
pig holdings.
Wild boars?

Source: ASF EURL CISA-INIA, SPAIN



Vaccine development strategies

Different strategies have been followed in the past and some others 
are currently under research: 

• Inactivated vaccines
• Subunit vaccines
• DNA-based vaccines

• Live attenuated vaccines: most promising approaches are those based on 
stimulating cytolytic CD8+ T-cell and Antibody response.

Attenuation of virulent virus isolates, with deleted or interrupted genes involved in inhibition of 
Type I interferon response. 

Deletion Mutants from virulent or low virulent isolates: 

All attempts have failed to confer full 
protection against lethal viral challenge



Vaccine development strategies

VACCINE TYPE PROTECTION SIDE EFFECTS REFERENCE

Live attenuated 
(based on passages in Bone 
Marrow cells)

Partial / full 
protection

Yes
(pneumonia, arthritis, 
joints inflamation, fever…)

Petisca, 1965
(Tested in field in Spain 
and Portugal in the 60’s)

Inactivated vaccines
(with coadyuvants)

No protection Not applicable Stone and  Hess, 1967;
Bommeli et al., 1981;
Mebus, 1988;
Blome et al., 2014



Vaccine development strategies

Genes / proteins 
delivered

Type of vaccine Protection Reference

p54/E183L, 
p30/CP204L

Baculovirus expressed 
proteins

Partial protection (delay 
of infection)

Gómez-Puertas, et al.
Virology 1998

p54/E183L,  
p30/CP204L, 
p72/B646L

Baculovirus expressed 
proteins

No protection Neilan, et al. 
Virology 2004

CD2v/pEP402R Baculovirus expressed 
proteins

Partial protection (delay 
of infection)

Ruiz-Gonzalvo et al. 
Virology, 1996



Vaccine development strategies
Genes / proteins 
delivered

Type of vaccine Protection Reference

p54/E183L, 
p30/CP204L

Baculovirus expressed 
proteins

Partial protection Gómez-Puertas, et al.  
Virology, 1998

p54/E183L,   
p30/CP204L,
p72/B646L

Baculovirus expressed 
proteins

No protection Neilan et al. 
Virology, 2004

CD2v/pEP402R Baculovirus expressed 
proteins

Partial protection Ruiz-Gonzalvo et al. 
Virology, 1996

p54/E183L, 
p30/CP204L

DNA vaccination No protection Argilaguet et al.
Vaccine, 2011, and 
PLoSOne 2012

Ubiquitin-CD2v 
p54/E183L-
p30/CP204L

DNA vaccination Partial protection (delay 
of infection)

Argilaguet et al,
Vaccine 2011

DNA expression library DNA vaccination Partial protection (delay 
of infection)

Lacasta et al., 
J Virol 2014



Vaccine development strategies (LAVs)

Vaccine type Protection Side effects Reference

Naturally attenuated virus 
isolates from field

Partial / full protection 
(against homologous & 
heterologous)

Yes Leitao et al., 2001
Boinas et al., 2004
King et al., 2011
Gallardo.  et al 2019;
Sánchez-Cordón et al,  
2016.

Live attenuated deletion 
mutants (virulent isolates)

Partial / full protection 
(against homologous & 
heterologous)

Yes Rodríguez,  et al,2015;
O´Donnell  et al, 2016;
Reis  et al. 2016.

Live attenuated deletion 
mutants (attenuated 
isolates)

Full (against homologous) 
/ partial (against 
heterologous)

Yes Gallardo et al., 2015



Vaccine development strategies



Basic conditions of the vaccine
• Safety  without side effects; not infecting other animals.

• Some LAVs based on naturally attenuated strains of ASFV have some side effects (vaccine tested 
in Portugal and Spain, 1962-1964), and animals develop ASF chronic form.

• In LAVs based on virulent ASF viruses containing engineered deletions, animals may develop 
undetected subclinical infection with later possible recombination with the natural strain.

• Efficacy  immunity to different strains within the same or different genotypes.
• Necessary equilibrium between SAFETY and EFFICACY: Too much attenuation in 

LAVs could lead to nonpathogenic viruses that are non-efficient for vaccine purposes 
but too low attenuation would result in avoiding its use in the field for safety 
reasons.

• Convenience of being a DIVA vaccine: based on negative markers (with deletion of 
targeted virulent factors).

• Commercial production: cell lines instead of primary cell cultures
• Wild boars use: Stability in the external environment to avoid losing potency when 

it is exposed to low and hot temperatures, sunshine, etc., and in oral administration 
route (baits).



Use in wild life

• Previous experience in CSF, rabies…
• Some important questions regarding its use in 

wild boars:
ØNecessary previous testing on wild boar 

populations  risk of spreading ASF virus in the 
environment.
ØWhat dose?

ØNumber:  One,  two or more doses (onset of 
immunity)

Ø Titer
ØRevaccination (duration of immunity) and overdose 

(safety tests)
ØEffect on specific age-group?
ØRoutes of administration?  Possible use of 

baits to administrate orally the vaccine (safer 
use; but possible ingestion by other species)



§ Role of multigene families in antigenic variability and evasion of 
immune response
§ Identify genes related to host protection
§ Understanding the evolution of circulating viruses (endemic regions).

§ Role of viral proteins in inducing effective immune mechanisms in 
surviving animals
§ Mechanisms of viral persistence in the host
§ Interactions between ASFV, macrophages and other cells in host.
§ Knowledge on mechanisms to evade immune response, induce 

protection and pathogenicity 



§ Studies on existing promising live attenuated vaccine candidates: 
further investigation on side effects, doses and other parameters 
of safety.
§ Selection of targeted virulence genes to be deleted. 
§ Cell lines for replacing primary cell cultures (five potential: ZMAC, 

IPAM WT, IPAM –CD163, WSL, CA2+, COS).
§ Research on vaccine candidates: new types and strategies.
§ DIVA test accompanying vaccines.



Main conclusions

• Vaccination would help to re-inforce control and eradication 
strategies of ASF.

• Use in different scenarios according to their particular situation.

• Complexity of the virus and its epidemiology  difficulties to 
develop the vaccine.

• Still more time to get the vaccine, although a big effort in its 
research is being made.

• LAVs seem to be the most promising, but there are some gaps that 
might constrain its development in the mid-term.



https://ec.europa.eu/food/sites/food/files/safety/docs/cff_animal_vet-progs_asf_blue-print-road-map.pdf 

Blueprint and Roadmap on the possible development of a vaccine for ASF 
prepared by the ASF-EURL on Commission request
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