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Organisms evolve under stressful conditions by increasing mutation rate through stress-induced mutagenesis (SIM). A prominent mechanism of SIM in Escherichia coli is mutagenic DNA break repair, in which repair of DNA double-strand breaks by homologous recombination becomes error-prone. Mutagenic break repair requires activation of four different stress responses, and so creates mutations when the organism is maladapted to the environment. SIM mechanisms occur in bacterial, yeast and human cells, and produce genetic diversity. A network of 93 proteins promotes SIM, but the screen that identified these genes was biased against small genes including small RNAs (sRNA). In this project, we investigate the possible roles of sRNAs in mutagenic break repair in E. coli. We found 3 sRNAs that are required for SIM including gcvB, micF, and rybB. Furthermore we discovered gcvB promotes SIM by regulating the sigma factor, rpoS. RpoS is required to activate the general stress response which is necessary for mutagenic break repair. Thus in this study we found new players in SIM and the mechanism behind the small RNA, gcvB. Researching the roles of sRNAs in SIM will further our understanding of evolution and illness. Mechanisms of SIM are likely to provide important models for mutagenesis that underlies drug resistance, aging, and cancer progression.
