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Uncovering new features of bacterial control elements
Collaboration could expand the industrial use of microbial chassis 
The Science
Our society relies on a wide variety of chemicals with many uses and properties. Many chemicals and fuels that are currently made from oil could instead be made from plant material by microorganisms. The most promising microbes for this purpose have broad appetites and biosynthetic potential but have not been widely studied in research labs. In three recent studies, scientists report crucial information on how to control genes in unique and promising biosynthetic microbes—Rhodobacter sphaeroides, Zymomonas mobilis, and Novosphingobium aromaticivorans. 
The Impact
A viable biofuels and bioproducts industry relies on large-scale, efficient production. Scientists can use genetic engineering to boost a microbe’s ability to make chemicals quickly and efficiently, but only if they understand the bacteria’s genes and the circuitry to control them. These papers report vital information that will enable genetic engineering in Z. mobilis, R. sphaeroides, and N. aromaticivorans. This is a crucial step for optimizing these bacteria for the bio-based production of fuels and chemicals.

Summary
There is a need for microbes that can transform abundant renewable materials into a wide variety of fuels and chemicals that are currently made from petroleum. Different microbes are likely needed to produce the suite of needed chemicals from a diverse array of renewable raw materials. There is significant industrial interest in a class of bacteria called Alphaproteobacteria for this purpose. They can break down a wide array of compounds and can potentially make fuels, chemicals, and materials from renewable resources. Efforts to optimize chemical production in these bacteria are impeded by a lack of knowledge about how to predictably and quantitatively control these poorly studied metabolic activities. 
In a set of recent collaborative papers, researchers from the Great Lakes Bioenergy Research Center and the University of Wisconsin–Madison Departments of Bacteriology and Biochemistry report new information on the gene promoters in several alphaproteobacteria that are used or being developed for use by industry. Promoters are regions of DNA that direct proteins to start transcribing a gene into enzymes. The research teams combined genomic, genetic, and biochemical studies to demonstrate previously unknown differences between promoters of these alphaproteobacteria and those often used by industry. The newly discovered information presented in this work supplies crucial knowledge for engineering these bacteria to either produce new products or increase their yield in both laboratory and industrial settings. This information is vital as researchers develop species like Z. mobilis, R. sphaeroides, and N. aromaticivorans to produce fuels and chemicals from abundant renewable materials.
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