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Infectious diseases are a major cause of death in children under five years in developing countries (Source: World Health Organization). It has been estimated that almost 30 million children are born each year that are not adequately immunized by modern standards. The lack of effective vaccination in developing countries translates to a mortality risk of 25% within the first 10 years life. Subunit vaccines produced in genetically engineered bacteria, yeast or mammalian cells, offer enormous promise for reducing mortality caused by infectious diseases. Unfortunately, traditional subunit vaccines are expensive to manufacture, heat inactivated and require parenteral delivery. This makes vaccine delivery labor intensive but above all costly and therefore prohibitive to the poorly funded health systems of developing countries. Production of vaccines in plants, and the subsequent ability to deliver mucosally, eliminates these problems. The simplistic requirement of plants for sunlight, water and minerals makes them an inexpensive means of correctly processing and expressing proteins that can be complex. A recent analysis calculated the cost of producing a recombinant protein in transgenic plants based on the commodity price of different crop plants (corn, canola, peanuts, soybeans, sunflower, alfalfa leaves and potato); the weight fraction of the total protein in the crop; and the assumption that each crop could produce the target protein as 10% of the total protein. It has been estimated that the cost of producing 1 kg of recombinant protein in transgenic plants is 10-50 times lower than the cost of producing the same amount by E. coli fermentation (assuming that recombinant protein is 20% of total E. coli protein). Moreover, traditional pharmaceutical development has been estimated to have an average price tag of $ 110-802 Million and 12-15 years for licensure of one product. In contrast, in the last ten years research into developing transgenic plants as a technology base for oral vaccines has received estimated funding of less than $30 million (spread across more than 30 research groups internationally). In addition to being one of the most economical systems for large-scale production of recombinant proteins, the expression of vaccines in plant tissues reduces the risk of contamination with animal pathogens, provides a heat-stable environment and enables oral delivery.  Vaccination through ingestion has the advantages of eliminating needle associated risks such as abscesses, dispersal of disease caused by use of one needle by many and the cost of training and maintaining staff required to inoculate. Our group has continued to develop this technology over the past decade, performing scores of animal trials in murine and avian species and three human clinical trials, using several transgenic plant species expressing a range of antigen candidates (viral, bacterial, enteric and non-enteric pathogen antigens). Many projects have proven that transgenic plant-derived vaccines are effective, safe and inexpensive means of delivering a vaccine. Above all, the success of human trials and successful challenge in animal studies after vaccination with transgenic plant products have demonstrated the potential to expand the armament of preventive medicine. 

