Systematic Cloning of Bacterial Open Reading Frames for Functional Genomics Studies. Matthew McKevitt1, Mary Beth Brinkman1, Xiaohu Wang1, Dawn Klingeman3, Steven J. Norris2, George Weinstock1, Jizhong Zhou3 and Timothy Palzkill1
1Baylor College of Medicine, Houston, TX 77030, 2University of Texas Medical School-Houston, Houston TX 77030, 3Oak Ridge National Laboratory, Oak Ridge, TN 37831

The availability of genome sequence information enables systematic approaches to determine the function of gene products. A topoisomerase-based method was used to clone PCR products encoding 940 of the 1039 open reading frames in the genome sequence of the bacterium that causes syphilis, Treponema pallidum. Syphilis is a multistage, sexually transmitted disease that remains a public health problem and no vaccine is currently available. A combination of recombinantly expressed antigens may provide protection in rabbits and, hopefully, humans. Systematic screening of antigens for reactivity with antibodies from T. pallidum-infected animals represents a logical approach for identifying new, potentially protective antigens. Cloning the open reading frames into the univector plasmid system permitted conversion of the original clone set to a set of glutathione-S-transferase fusions. The fusion proteins were expressed in array format to examine the antibody responses for 882 of the 1039 proteins in the proteome. Sera collected from infected rabbits were used to systematically identify 106 antigenic proteins including 22 previously identified antigens and 84 novel antigens.  Additionally, sera collected from rabbits throughout the course of infection demonstrated a progression in the breadth and intensity of humoral immunoreactivity against a representative panel of T. pallidum antigens.

A second large-scale cloning and protein expression study is in progress on the genes of Shewanella oneidensis MR-1. This organism is a conditional anaerobic bacterium capable of utilizing a wide variety of compounds as electron acceptors, such as oxygen, iron, manganese, uranium, nitrate, fumarate and several others.  These abilities suggest possible applications for the bioremediation of both metal and organic pollutants under anaerobic conditions.  The genome sequence is predicted to encode 4120 ORFs and the goal is to generate a clone set containing all 4120 individually cloned ORFs. To date, 3220 ORFs have been cloned and a phage display protein expression and interaction system has been developed for functional studies.

