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PRRS Vaccine Development by Reverse Genetics: 

where to start and what to expect? 
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Å The same diseases appeared in both Europe and North America, around the same time 

(late 1980s)

Å Two distinctly related viruses, 

ï Wensvoot et al. 1991, Lelystad virus, EU (genotype 1)

ï Collins et al., 1992, VR2332, NA (genotype 2)

Å Type 1 and 2 share 60% genetic identity 

Translation: Different structure with the same function? Cis-acting elements in 5ô-, 3ô-UTR?
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Part I

Forward and Reverse Genetic 

Approaches to Attenuate 

the Highly Pathogenic PRRSV

HP PRRSV serial adaptation on MA-104 cells
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Genomic characterization of the cell-adapted PRRSV 
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Unique nsp2 deletion associated with cell-adaptation
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genomic RNA

Towards DIVA? Conclusion I

1. Nsp2 coding region is intrinsically genetically diversified 

2. A cell-adapted virus JXM100 contains a unique 88 aa deletion in the Nsp2 coding 

region, to which an antibody was developed and can be used for DIVA trait;

Part II

Reverse Genetic Manipulation of the 

Major Glycoprotein GP5

Codon-optimization of ORF5

(Nedzad Music and Carl A. Gagnon, 2010)

Generation of consensus GP5 aa sequence The coding sequence of ORF5 probably 

affects PRRSV replication: rewired GP5 

failed to produce infectious virus 
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The  ñoptimizedò GP5 as well as N gene expression were not affected!

pAJX25HB pAJXM5 Mock

Anti-GP5
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(A) Subgenomic RNA detection and the expression of N protein

(B) Leader - body junction analysis
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sgRNA5, sgRNA6 and sgRNA7 transcription was not affected

The coding sequence nt 1-103 cannot be altered 
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ORF5 nt1-103 did not affect major protein expression The optimized virus were genetically stable


