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SUMMARY 


Engineering of a chimeric SAT2 foot-and-mouth disease virus for vaccine production 

by 

Belinda Bohmer 

S upervi sor: Prof. J. Theron 

Department of Microbiology and Plant Pathology 

University of Pretoria 

Co-Supervisor: Dr H.G. van Rensburg 

Division of Medical Biochemistry 

University of Cape Town 

for the degree M.Sc 

Foot-and-l11outh disease virus (FMDV), a member of the Picornaviridae, causes a highly 

contagious disease affecting cloven-hoofed animals. In 2000, a SAT2 type virus , SAU/6/00, 

was introduced into the Middle East, causing a severe outbreak of foot-and-mouth disease 

(FMD) in Saudi Arabia. Although an inactivated vaccine containing the Saudi Arabian strain 

anti gen is currently available, SAU /6/00 is not an ideal vaccine producing strain. This is. due 

to a lack in consistent high antigen yield produced at a rate complying with good vaccine 

production practices. Towards the long-term goal of developing an alternative approach for 

produ cing the current inactivated SAT2/SAU/6/00 vaccine, the aim of this study was to 

engineer and characterize a chimeric FMDV. 

To facilitate eng1l1eenng of a chimeric SAT2 virus, the capsid (P1)-coding region of the 

SAU/GIOO strain was molecularly characterized. Comparison of the nucleotide and deduced 

amino acid sequence to that of different SAT2 type viruses indicated a high level of intratypic 

variation. The greatest variation was observed in the lD protein, which forms part of the 

external capsid and contributes to the antigenicity of the virus. Hypervariable regions were 

identified in the SAU/6/00 capsid-coding region and found to correspond to known antigenic 
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sites of FMD viruses. Using a previously constructed genome-length cDNA clone derived 

from th e SAT2 vaccine strain ZIMI7 183, a chimeric construct was engineered by replacing 

the external capsid-coding region (lB-ID) of ZIM17/83 with that of SAU/6/00 in the SAT2 

genome-length cDNA clone. 111 vitro-synthesized RNA transcripts derived from the chimeric 

pSAU6/SAT2 clone were subsequently used to transfect baby hamster kidney (BHK) cells 

and resu Ited in the recovery of a viable chimeric SAT2 virus. 

The recovered chimeric VlruS vSAU6/SAT2 and parental SAU/6/00 vaccine strain were 

compared in terms of their growth properties, temperature stability and antigenic profile of 

the viral particles. The plaque morphologies of the respective viruses were similar on BHK 

and IB-RS-2 cells, indicating that the phenotypic characteristics of the parental virus were 

maintained in the chimera. In addition, the chimera exhibited improved growth properties in 

BHK cells and produced higher titres than the parental SAU/6/00 virus. A rapid growth rate 

in tissue culture, as well as high antigen yields, are desirable for vaccine strains. 

Investigation of antigen stability at high temperatures indicated that the chimera is not 

distinctly more heat-stable than the parental virus. With regards to their antigenic profile, 

both the chimera and parental virus displayed a similar profile in virus neutralization tests 

(VNT) , suggesting that the necessary antigenic properties of the parental virus are most 

probab ly present in the chimera. In vivo testing of the SAT2 chimera wou ld be necessary to 

evaluate the usefulness of the chimera in commercial vaccine production. 
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