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This study attempts to phylogenetically classify and genetically analyze a strain of  Borrelia burgdorferi, the causative agent of Lyme disease, that was extracted from a tick found in Thurston County, Nebraska. Whole genome sequencing of this strain provides insight into potential differences in the metabolism and infection cycle of the specific strain that may infect people or animals living in Nebraska. It is important to determine the phylogenetic relationships of individual strains of B. burgdorferi so that it can be better understood how different strains are moving across North America and which strains are prevalent in different parts of the world. The whole genome sequencing for this study was done by the University of Nebraska Medical Center genomics core, which ran long paired reads, performing 2 x 250 paired ends, on the MiSeq instrument using a MiSeq Reagent Nano Kit v2 (500 cycles). The results of the whole genome sequencing were then analyzed by running a variation analysis against Borrelia burgdorferi strain B31 on the Bacterial and Viral Bioinformatics Resource Center (BV-BRC) website. Single nucleotide polymorphisms (SNPs) have been found in many genes and specifically the gene that encodes for outer-surface protein C (OspC). OspC is an indicator of the Thurston County B. burgdorferi strain’s relationship to other strains from North America and Europe. Using the sequence of the ospC gene, the Thurston County strain has been compared to other strains within the BV-BRC database to create a phylogenetic tree that demonstrates the relationship of the new strain of B. burgdorferi that is threatening Nebraska.
