Figure 12.8 Using Transposon Mutagenesis to Determine the Minimal Genome
Scientists are in the process of defining the minimal genome necessary for the survival and reproduction of a number of different types of bacteria. One method for doing so involves transposon mutagenesis, in which genes are mutated at random by transposon mobilization and insertion to determine which genes are nonessential under laboratory growth conditions. Under the direction of Craig Venter, the minimal genome of Mycoplasma genitalium has been determined and reported to consist of only 482 protein-coding genes. More recently, a team of researchers led by S. Dusko Ehrlich in France have reported that the bacterium Bacillus subtilis needs just 271 genes to live in an experimental environment. Ultimately, researchers are hoping to create a “minimal organism,” and they are rapidly making advances towards achieving this goal. The technology to accomplish this task is not far beyond current methods, and, in fact, is the main goal of at least one private company, Synthetic Genomics, Inc. This company aims to engineer cell level bio-factories to serve as a tool in the energy industry. Certainly, this technology has the potential to benefit society in a number of ways. However, it also raises a number of ethical, social, and religious issues. Further, there is a real danger of abuse of this technology, particularly with regard to bioterrorism and environmental problems. Clearly, the potential impact of this type of research and development will require further public discussion.
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