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    Abstract
The bacterial agent of Lyme disease, Borrelia burgdorferi, relies on an intricate gene regulatory network to transit between the disparate Ixodes tick vector and mammalian host environments. We recently reported that a B. burgdorferi mutant lacking an intergenic region of lp17 displayed attenuated murine tissue colonization and pathogenesis due to altered antigen expression. In this study, a more detailed characterization of the putative regulatory factor encoded by the region was pursued through genetic complementation of the mutant with variants of the intergenic sequence. In cis complemented strains featuring mutations aimed at eliminating potential BBD07 protein translation were capable of full tissue colonization, suggesting that the region encodes an sRNA. In trans complementation resulted in elevated transcription levels and was found to completely abolish infectivity in both immunocompetent and immunodeficient mice. Quantitative analysis of transcription of the putative sRNA by wild type B. burgdorferi showed it to be highly induced during murine infection. Lastly, targeted deletion of this region resulted in significant changes to the transcriptome, including genes with potential roles in transmission and host adaptation. The findings reported herein strongly suggest that this lp17 intergenic region encodes for an sRNA with a critical role in the gene regulation required for adaptation and persistence of the pathogen in the mammalian host.
Author Summary Lyme disease continues to emerge as a devastating infection that afflicts hundreds of thousands of people annually in the United States and abroad, highlighting the need for new approaches and targets for intervention. Successful development of these therapies relies heavily on an improved understanding of the biology of the causative agent, Borrelia burgdorferi. This is particularly true for the critical points in the life cycle of the pathogen where it must transition between ticks and mammals. Variation in the levels of bacterial gene expression is the lynchpin of this transition and is known to be driven partly by the activity of regulatory molecules known as small non-coding RNAs (sRNAs). In this work, we characterize one of these sRNAs by providing experimental evidence that the transcribed product does not code for a protein, by testing the effects of its overproduction on infectivity, and by interrogating whether its activity causes changes in expression levels of genes at the level of transcription. The findings of this study provide further evidence that regulatory sRNA activity is critical for transmission and optimal infectivity of B. burgdorferi and contribute to the recently growing effort to attribute specific roles to these important molecules in the context of Lyme disease.
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