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FMD in South Africa

Physical barriers, like fences

Immune barrier using vaccination
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Reverse genetics for FMDV 



Intra-serotype chimeric vaccine: clinical signs & viraemia
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A)  Parental FMDV:

B)  Chimeric FMDV constructs:
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• Severe tongue lesions 2 animals

• High temperatures 2 animals 

Systemic spread



Energetically favorable binding of Heparin moiety 

Chitray 2018 PhD

SAT2-SAT2 chimera with added 

positive charges at 5-fold axis
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Growth kinetics in BHK-21 suspension cells
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Inter-serotype chimeric vaccine: Ab & clinical scores

Blignaut et al., 2011. J Virol. 



Interactions at the capsid 2-fold interface and stability 

Kotecha et al., 2015. Nature Struct Mol Biol. 

Scott et al., 2017. J Virol. 

Scott et al., 2017. Vaccine.
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Antibody kinetics: wildtype and stabilised antigens
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Is it possible to design a universal vaccine that will 

elicit protection for all serotypes or even within a 

serotype?

Directed evolution 

or rational engineering of antigenic sites may change the reactivity of 

antibodies to a heterologous virus within a serotype.



Discontinuous or multiple epitopes

Repetitive display of epitope

Sequence-based prediction

Antigenic structure of SAT viruses
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Reactivity of sera to epitope-replaced mutant viruses
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Antigenic profiles of epitope-replaced mutant viruses

Mabs:

VP1 mutants

VP2 mutants
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Antigenic profiles of epitope-replaced mutant viruses
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Monoclonal Ab footprint to SAT capsid

DA10 and GE11
Opperman et al., 2014. J Virol. 88, 8307-18. 

Courtesy of Dr Kotecha, Oxford. 



• Reverse genetics technology combined with conventional inactivation to

produce custom-made vaccines.

– Developing countries: lack of vaccines tailored to their conditions

• Inter-serotype chimeric vaccine elicited immune responses similar to that of the

parental vaccine and protect host animals against challenge.

• To circumvent a tedious adaptation process on BHK21 cells, the cell culture

adaptation phenotype can be rapidly transferred – increased antigen yield.

• Functional residues involved in the protein-protein interactions at the pentameric

interfaces in natural occurring viral capsids can be mutated to improve stability

of the virion – improve vaccine shelf life.

• The antigenic properties of a vaccine seed virus can be modified to reflect those

properties of an antigenically disparate virus.

– Control of multiple genetic lineages (and antigenic variants) in different geographical

regions.

Summary
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