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SUMMARY 

Cloning, sequencing and expression analysis of the gene encoding the 

putative RNA polymerase of African horse sickness virus. 

by 

Frank Theodoor Vreede 

Promoter: 	 Prof. H Huismans 


Department of Genetics 


University of Pretoria 


For the degree PhD 

The aim of this investigation was to clone, characterize by sequencing and 

express the gene that encodes the minor core protein VP1 of African horse sickness 

virus (AHSV), with a view to the analysis of this protein as the putative viral RNA­

dependent RNA polymerase. 

A generally applicable technique for the amplification and cloning of large 

dsRNA genome segments was developed. The approach is both sequence­

independent, not requiring any prior knowledge of the gene to be cloned, and 

convenient, introducing terminal restriction enzyme sites for subsequent subcloning. 

The full-length VP1 gene of AHSV-1 was cloned. 

The VP1 gene of AHSV-9, previously cloned as incomplete cDNA fragments, 

was assembled and sequenced in its entirety. This represents the first AHSV VP1 

gene sequence, and completes molecular characterization of the AHSV genome. 

AHSV-9 genome segment 1 is 3965 nucleotides in length, encoding a protein of 

1305 amino acids with a predicted molecular weight of 150 .3K. The amino acid 

sequence was shown to possess conserved motifs specific for RNA-dependent RNA 

polymerases. Comparisons with VP1 of other orbiviruses revealed high 

conservation, confirming the evolutionarily imposed functional constrictions. 
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The AHSV VP1 gene was furthermore transcribed and expressed in a system 

that enables the in vivo generation of authentic viral RNA. This system utilises 

recombinant vaccinia virus-expressed T7 RNA polymerase to synthesise transcripts 

in vivo that are autolytically cleaved by ribozyme activity to yield authentic 3' 

termini . However, expression of AHSV VP1, alone or in combination with other 

potentially fundamental AHSV proteins, yielded no detectable VP1-specific replicase 

activity on authentic viral RNA templates in RNA-dependent RNA polymerase 

assays . AHSV VP1 was subsequently also expressed in a baculovirus system, 

yieiding high levels of insoluble protein. 

The results serve as the basis for future investigation of the molecular 

biology of AHSV and specifically into RNA-dependent RNA polymerase activity of 

VP1. 
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