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Creation of genetically modified crops (GMOs) to confer novel traits is an important milestone in biotechnology. However, public acceptance of GMOs has been slow due to several environmental concerns.  In order to address environmental concerns, our laboratory has pioneered the chloroplast genetic engineering approach, which overcomes concerns of gene containment (Daniell, Nature Biotechnology, 2002, 20: 581-586), low levels of transgene expression, impact on non-target insects or development of resistant insects and the presence of antibiotic resistance genes.  Chloroplast transgenic approach has been successfully used to confer desired plant traits, including herbicide/ insect/ disease resistance, drought tolerance, phytoremediation (Daniell et al. 2002, Trends in Plant Science, 7: 84-91) and the expression of biopharmaceutical proteins. Assembly of several vaccine antigens, including cholera toxin b-subunit functional oligomers (Daniell et al. 2001, Journal of Molecular Biology, 311, 1001-1009), Anthrax Protective Antigen functional heptamers and hyper-expression of small antimicrobial peptides (DeGray et al. 2001, Plant Physiol. 127: 852-862), human serum albumin (Fernandez San-Millan et al., 2003, Plant Biotechnology Journal), interferon and insulin like growth factor in transgenic chloroplasts will be presented.  Hyper-expression of bacterial operons with exceptionally large accumulation of foreign proteins (up to 46% of insecticidal protein in the total soluble protein, DeCosa et al. 2001, Nature Biotechnology 19: 71-74) or to confer phytoremediation will be presented. In order for any transgenic approach for edible vaccine or oral delivery of biopharmaceuticals to be successful, it is essential to develop a selection system free of antibiotic selection. Such marker free chloroplast transformation systems have been accomplished recently (Daniell et al. 2001, Current Genetics 39: 109-116; Trends in Plant Science 6: 237-239).  Recent developments in environmentally friendly genetic engineering will be presented.

