[bookmark: _GoBack]Lamont Wilkins
2018 Endourological Society Scholarship - Project Summary
Mentor: Dr. Manoj Monga
Characterization of Microbiome Dysbiosis in Urinary Stone Disease Patients
Human studies evaluating the introduction of oxalate-degrading microbes via various probiotic formulations that included obligate and facultative oxalate degraders such as Oxalobacter formigenes, Lactobacillus, Bifidobacterium, and Enterococcus have only produced temporary reductions in urinary oxalate levels, or none at all. Recently, it has been shown that whole-community microbial transplants from a mammalian herbivore was capable of providing a persistent reduction in urinary oxalate levels which is indicative of the risk of kidney stone formation. Furthermore, it has now been shown that patients with USD have genera in their gut microbiota that are differentially abundant compared to healthy counterparts.  These data suggest that community based probiotics and the understanding of the gut microbiome as a whole would be more effective than currently available probiotics that focus on oxalate-degrading bacteria alone for the treatment of urinary stone disease (USD). 
In a preliminary clinical study examining the gut and urinary microbiota from USD patients and healthy counterparts, it was discovered that healthy individuals harbored a group of potentially probiotic bacteria not seen in patients with USD.  Furthermore, the USD cohort harbored an even greater number of potentially dysbiotic bacteria in their microbiota.  These observations were consistent for both the gut and urinary microbiota.  These data set up the general hypothesis that the human microbiota can contribute to disease either through the loss of probiotic bacteria or through the gain of dysbiotic bacteria.  It is important to distinguish which hypothesis is more accurate to develop effective bacteriotherapies.  If a disease results from a loss of probiotic bacteria, probiotics that include the bacteria lost would be effective.  If a disease results from the gain of dysbiotic bacteria, antibiotics may be more effective.  However, it is likely, as our data indicate that a combination of strategies will be required for USD.
The primary aim of this study was to develop a bioinformatic tool to characterize the contribution of the gut and urinary microbiota to USD (probiosis vs. dysbiosis). Stool and urine samples were previously collected from patients with USD at the Glickman Urology and Kidney Institute and from healthy individuals at the Clinical Research Unit, both on the main campus of the Cleveland Clinic.  DNA from all samples was extracted and the V4 region of the 16S rRNA gene was sequenced on a high-throughput Illumina MiSeq machine.  The resulting data was processed in the open-source bioinformatics pipeline QIIME. 
For the current study, we developed a  bioinformatic tool that uses the results from differential abundance analysis to produce an index score of probiosis (IP) and index score of dysbiosis (ID), which will integrate the total number of bacterial species identified and the number enriched in either the healthy cohort (for IP) or USD cohort (ID).  Furthermore, the tool can provide a list of probiotic and dysbiotic bacteria.  Our hope is that this tool will serve to 1) determine the optimal course of action for bacteriotherapies designed to inhibit USD; and 2) serve as a diagnostic tool to help determine if a patient has a microbiota conducive for stone formation. In the future, we plan to validate the bioinformatic tool using independently published data to predict if an individual has USD based on a snapshot of their stool and/or urinary microbiome and the reference lists of bacteria produced in the first step of the tool. 
Lastly, I would like to thank the Endourological Society for this scholarship opportunity as it has allowed me to pursue my career and research interests as it relates to urinary stone disease. Working with Dr. Manoj Monga at the Cleveland Clinic has truly been an invaluable learning experience. In the long term, I aspire to become a practicing urologist in an academic center. Furthermore, I hope to conduct research whether clinical or translational to promote innovation and improvements in clinical practice.  
