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Abstract:  P. multocida and B. bronchiseptica are widespread and costly swine 
pathogens which have multiple roles in respiratory disease and PRDC.  A toxin 
produced by P. multocida (PMT) is the primary virulence factor and major protective 
immunogen in swine.  Although the protective immunogens of B. bronchiseptica have 
not been fully defined, the membrane protein pertactin is of major importance.  Currently 
available vaccines induce only weak responses against these antigens.  Large-scale 
purification of  PMT and pertactin, which would permit their use as stand-alone vaccines 
or as additives to traditional ones, is not feasible due to technical difficulties and 
expense.  DNA vaccine technology may overcome these limitations and provide a 
practical solution for improving vaccine efficacy. 

We cloned fragments of the P. multocida PMT gene into two different DNA 
vaccine vectors designed to elicit predominantly antibody or cell-mediated immune 
responses.  Initially, the DNA vaccines were engineered to contain a partial PMT gene 
designed to retain immunogenicity but eliminate toxic enzymatic activity.  Although both 
vaccines were nontoxic in mice, only one elicited an immune response following a single 
injection.  Surprisingly, the response disappeared in mice boosted with additional 
injections.  Redesigned, second-generation vaccines were subsequently constructed, 
containing the entire coding region for PMT but with a single base pair change that has 
been demonstrated to completely eliminate enzymatic activity.  Both vaccines appeared 
completely nontoxic but, again, only one elicited an immune response in mice.  
However, the level of antibody production was considerably higher than that seen with 
the previously tested vaccine.  Furthermore, booster injections resulted in significantly 
increased levels of PMT-specific antibodies.  When this vaccine was used to immunize 
naive pigs PMT-specific antibodies were detected in the serum of 10% of the animals 
following 1 injection and in 75% following a booster injection.  No cell-mediated 
response was evident.  This is the first demonstration that PMT-specific antibody, which 
is known to protect against disease, can be elicited in swine with DNA vaccines.   

A portion of the gene for B. bronchiseptica pertactin has also been cloned into 
the DNA vaccine vector successfully used for PMT.  Future studies will establish optimal 
immunization regimens for maximal antibody production and determine minimalantibody 
levels required for protection. 

 


