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EVALUATION OF AN AUTHENTIC BI- DIRECTIONAL PROMOTER IN A NEW 


TRANSFER VECTOR FOR GENERATING LSDV RECOMBINANTS 


ABSTRACT 


Lumpy skin disease virus (LSOV), a member of the Capripoxvirus genus, is one of the 

poxviruses currently being investigated as a live recombinant system for expressing 

foreign genes. The strict tropism of the virus, limited to ungulates, renders it very 

promising as a vector for veterinary vaccine purposes. Poxvirus recombinants are 

generated by a process of homologous recombination, mediated by using specific transfer 

vectors. In this study a new transfer vector pHSWF was evaluated for its ability to 

generate stable LSOV recombinants that would express foreign genes from an authentic 

bi-directional LSOV promoter. 

A reporter gene, the E. coli LacZ-gene encoding the p-galactosidase (p-gal) enzyme, was 

used in initial studies. It was placed under control of either the early or the late promoter 

by constructing two different transfer plasm ids pHSWFILacE and pHSWFILacL. These 

were used to generate LSOVILacE and LSOVILacL recombinants in fetal bovine testis 

(FBT) cells. Southern blot analysis confirmed that the LacZ-gene was stably integrated 

into an intergenic region of the LSOV genome. Expression of the LacZ-gene from both 

the early and late promoters was confirmed by monitoring the p-gal enzyme activity in 

infected cells. Similar intensities of blue stained foci , indicative of p-gal activity, was 

observed in FBT-cells infected with the respective recombinants. This suggested that 

similar high levels of expression were induced by both the early and the late promoters. 

The results on the LacZ recombinants confirmed that the new transfer vector may indeed 

be used to generate stable recombinants and that foreign genes are expressed at high 

levels. 

The transfer vector was then used to generate LSOV recombinants that express an 

immunological important gene, the VP7 gene of AHSV from the LSOV early promoter. 

The VP7 protein encodes the major group-specific antigen of AHSV and is a possible 

candidate for use in recombinant vaccines. Expression of the VP7 protein in the 

recombinant LSOV system was confirmed by SOS-PAGE analysis and radioactive 

labelling of proteins in infected cells. Characteristically, high levels of VP7 expression 

leads to its assembly in flat hexagonal crystals in infected cells . This property was 

analysed by cryoelectron microscopy. Crystal formation was indeed observed, confirming 
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that high levels of VP7 expression occurred in the LSDV recombinant. These results 

further supported the fact that the LSDV early promoter has the ability to induce high 

levels of foreign gene expression in the LSDV system. 

The new transfer vector was also tested for its ability to generate dual LSDV recombinants 

that would express foreign genes from both the early and late promoter in the same 

recombinant. An existing plasmid vector in which the VP2 gene of AHSV was cloned 

under control of the late promoter was modified by placing the VP7 gene under control of 

the early promoter. The construct was used to generate dual recombinant viruses. peR 

results confirmed that both genes were integrated into the LSDV genome, however no 

expression of VP2 could be observed. 

In summary, this study has contributed to our knowledge of using LSDV as a live 

expression system. The new transfer vector allows the integration of foreign genes into a 

non-essential site within the LSDV genome. This procedure, whereby no LSDV genes are 

disrupted, should not debilitate the already attenuated LSDV virus any further. Foreign 

genes may be expressed from both an early and / or late promoter. The high levels of 

expression from the early promoter is promising for using LSDV recombinants in non-host 

species where the recombinants are unlikely to complete their viral replication cycle. 
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