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SUMMARY 


An evaluation of the vaccine-vector potential of thymidine kinase-disrupted recombinants of 

lumpy skin disease virus (South African vaccine). 

by 

David Brian Wallace 

Supervisor: Prof H. Huismans 

Department of Genetics 

University of Pretoria 

Co-su pervisor: Prof G.J. Viljoen 

Biotechnology Division 

Onderstepoort Veterinary Institute 

for the degree of PhD 

The aim of this study was to investigate the feasibility of developing the South African 

vaccine strain of the capripoxvirus, lumpy skin disease virus (LSDV), as a vector for 

recombinant vaccines to various diseases of veterinary importance in Africa using the viral 

thymidine kinase (TK) gene as the site of foreign gene insertion. 

The first part of the study involved the development of a DNA transfer vector (pLSTK7.5) 

specific for the South African vaccine strain of LSDV containing a multiple cloning site, viral 

promoter and viral flanking sequences for the insertion of foreign genes (initially visual 

reporter genes, and subsequently genes from pathogenic viruses which are immunogenic) 

into the viral TK gene and for the expression of these genes leading to a protective immune 

response . 

In order to evaluate the proposed recombination strategy, a visual marker gene, the 

Escherichia coli p-galactosidase gene (lacZ), was inserted into the multiple cloning site in 

pLSTK7.5 and a TK-deficient cell line of bovine kidney cells (BU100) was obtained. 

However, using the TK-negative selection strategy commonly used for selecting other 

poxvirus recombinants, it was impossible to recover stable LSDV recombinants. The 

strategy was then modified to include the E. coli guanine phosphoribosyl transferase (gpt) 
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positive selectable marker gene, which resulted in the selection of stable, homogeneous 


recombinants. 


In order to improve the cloning and selection process, the pLSTK7.5 transfer vector was 


streamlined by the removal of extraneous sequences and the enhanced green fluorescent 


protein (EGFP) visual marker gene was introduced, giving rise to the new transfer vector, 


pLSEG. 


The structural glycoprotein genes of bovine ephemeral fever virus (BEFV) and Rift Valley 


fever virus (RVFV) , that encode proteins that can elicit protective immunity, were inserted 


separately into the pLSEG transfer vector and recombinants were generated and selected 


for homogeneity. 


Expression of the glycoproteins under control of the earlyllate vaccinia virus P7.5K promoter 


was shown using immunofluorescence and the ability of the recombinants to induce both 


humoral and cell-mediated immune responses was demonstrated. 


In protection studies, the LSDV-BEFV recombinant construct was unable to provide effective 


protection to cattle against virulent BEFV challenge most probably due to an over-challenge 


of virulent virus, although high levels of neutralising antibodies were produced which serve 


as an indicator for protection, whereas the LSDV-RVFV recombinant conferred complete 


protection to mice and at least partial protection to sheep. An attempt to demonstrate the 


dual protective nature of the vaccine against sheeppox virus in sheep was unsuccessful as 


the sheep failed to react to the challenge strain of sheeppox virus. 


The results of this study indicate that the South African vaccine strain of LSDV shows good 


potential as a vector for recombinant vaccines using the viral TK gene as the site for foreign 


gene insertion. 


Keywords: poxvirus, recombinant, lumpy skin disease, capripoxvirus, vaccine vector, 

homogeneity, thymidine kinase, lacZ, selection 
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