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Scientific Abstract 

 

 We have completed the second year of a 3-year research project designed to develop an allergenicity 

model in swine.   The approach has been to develop hypersensitive piglet populations for determination of 

allergenic response while simultaneously working on the RNAi approach to eliminating seed storage proteins. 

 Results from challenge of piglets from the initial breeding show that there are very clear differences 

among liters in terms of sensitivity to soy.  This means that the sow and boar lines chosen to generate the 

foundation stock produced useful genetic variation and permitted a breeding strategy to be established. 

 Strong immune responses by mice immunized with peptides synthesized using the amino acid sequence 

of the -subunit from swine IgE have been obtained. Fusions to produce hybridomas are underway.  The next 

important demonstration will be that they also recognize native swine IgE in sera from hypersensitive piglets 

that have reacted to challenge with peanut and or soybean. 

Introduction 

 The purpose of the project was to advance the basic science needed to develop an allergen removed 

soybean line and genetically select a pig population that reproducibly exhibits hypersensitivity to soy products, 

to produce antibodies that specifically recognize swine IgE, and to demonstrate a quantitative assay for 

allergenic response using swine IgE.  

 

To maintain or improve the competitive position of US soybeans in global markets, reliable evaluation 

procedures are required to accelerate the development and commercialization of new traits into elite germplasm 

that will ultimately lead to high-yielding, high-value varieties. USB has taken aggressive steps to implement 

programs such as Soybean Quality Trait (SQT) and Select Yield and Quality (SYQ) to provide credible 

information that is needed to encourage development and commercial use of germplasm with improved oil and 

protein quality.  Looking ahead to the next generation of enhanced technologies from the USB research 

pipeline, attention is being targeted on changes in protein composition that will enhance the digestibility of 

soybean meal as a feed ingredient for US livestock production.  One such problem that is seriously impacting 

both the swine and soybean industries is the adverse reactions of young piglets to soybean.  The responses of 

early-weaned piglets to soy-based rations are decreased performance, reduced food intake, and slower growth 

rates due to transitory hypersensitivity to certain proteins in soybean meal.  These reactions are attributed to 

neonatal immune development of anti-soy protein antibodies and subsequent epithelial cell injury or intestinal 

anaphylaxis.  Reduced piglet growth and development has been ascribed in part to secondary microbial and 

viral infections in the epithelial cell layers of the digestive system that result from the immune response. 
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 A potential remedy for this condition involves the elimination of genes encoding proteins to which 

antibodies have been raised by animals that have persistent immune reactions to soybean.  In fact, technology 

has already been reduced to practice in soybean production that permits P34, one of the primary antigens, to be 

eliminated.  The difficulty, however, is that soybean seeds contain a number of allergens, some of which are 

encoded by small multigene families, and progress toward their elimination from the seed is impeded by the 

lack of a reliable method to evaluate the degree of hypersensitivity to soybeans with genetically modified 

protein composition.  This dilemma can be resolved by developing swine as a model system to evaluate 

neonatal immune response to feed ingredients that alleviate or reduce clinical disease in piglets. 

 

 Two issues must be addressed to develop swine as a model system to evaluate immune responses to 

food and feed. The first involves the development of a swine population in which animals respond 

immunologically to challenge by feed in a reproducible fashion, and the second is a rapid and quantitative assay 

to measure immune response.  Presently, a 3- to 10-fold difference exists in the response of individual pigs 

challenged by soy antigens, responses that clearly are modulated by the genetic makeup of the animals.  The 

development of “pure-line” swine populations will address this deficiency.  Responses to challenges by soybean 

can be assayed rapidly and quantitatively by measuring antibody (IgE) production using anti-IgE antibodies.  

Although such reagents exist for humans, antibodies that specifically recognize swine IgE are not available. The 

genetically stable swine genotypes and IgE assay reagent are needed to gain a better understanding of dietary 

tolerance to soy and other ingredients, and to develop strategies for improving the general health status of U.S. 

pig production on soy-based diets. 

 

 


