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16.1 INTRODUCTION.
Arguably, the most important role played by microorganisms in the solubilization of metals in bioleaching operations is their ability to oxidize iron- and sulfur-containing minerals. Most progress has been made in understanding these fundamental processes in the mesophilic bacterium Acidithiobacillus ferrooxidans because its role in bioleaching was recognized earliest and, therefore, it has had the longest history of investigation. In addition, the complete genome sequence of At. ferrooxidans was recently released by The Institute for Genome Research (TIGR) which has allowed the bioinformatic prediction of several important biochemical pathways and has provided insight into the biochemistry and physiology of  iron and sulfur oxidation. This chapter will describe some of the recent progress in understanding iron and sulfur oxidation reactions in this microorganism using molecular genetics and bioinformatics tools.

In the last decade it has become increasingly clear that several other bacteria and archaea play crucial roles in mineral solubilization, especially at the elevated temperatures that occur in tank reactors for gold recovery and in the later stages of copper heap leaching when exothermic biooxidation reactions have driven temperatures up to the 450C - 800C range. Several of these bacteria and archaea have been identified and some initial information is available regarding their iron and sulfur metabolisms are described in this chapter. 

It has also become increasingly obvious that metal solubilization is promoted by the concerted effort of a consortium of microorganisms and that it is imperative to understand how these microorganisms cooperate in this endeavor. The identification of these microorganisms and the investigation of their interactions in bioleaching operations is a study in microbial ecology. To date, investigations into the microbial ecology of bioleaching operations has relied primarily on the use of standard techniques of molecular genetics, especially in the description of the spatial and temporal distribution of microorganisms in heap bioleaching operations and these advances are discussed in chapters 12-14 of this book. However, the emerging fields of comparative genomics and metagenomics are beginning to impact on our understanding of the microbial ecology and metabolic processes of bioleaching operations and some of the recent advances in these areas related to our understanding of microbial iron and sulfur oxidation will be described. 

