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EXECUTIVE SUMMARY 12/15/2023 U-RIG RESEARCH HOUR 

Goal: Facilitate knowledge exchange and spur collaborations in the urobiome and adjacent fields 

NOTES FROM PRESENTATIONS BY DR. BURTON AND DR. KARSTENS 

The relationship between microbiome and urogenital health 
 Dr. Jeremy Burton discussed the relationship between commensal bacteria and human health 
 He noted the interconnectedness of the microbiome, including its influence on urology and the potential for 

microorganisms to cross over to other sites such as the gastrointestinal and periodontal tracts 
 New technologies and models are being developed to better understand urological conditions, including the 

use of Drosophila (in kidney stone research), spheroid models, and imaging techniques to directly visualize 

Using MRI to visualize microbes in the body 

 The potential of MRI and PET-MRI for microbiome research was reviewed and includes potential 
applications for tracking persistence and colonization 

 MRI may be useful in studying the return of microbes in the genital tract, including in bladder cells 

 He has identified that different microbes have different returns under different metal uptake conditions; 
returns are influenced by the metals they take up 

 Genetic targets for radioactive probes were presented, citing experiments in which one of these genes was 
transferred into an E. coli strain of interest to see if it returned an MRI signal 

Labeling microbes with radioactive isotopes for imaging 
 Genes from magnetotactic bacteria may add contrast to MRI images of bacteria, potentially allowing for 

better visualization of specific microorganisms 



 
 

 New methods to label microbes with radioactive tracers for imaging and tracking in the body were reviewed, 
including using probiotics labeled with radioisotopes to track movement through digestive system in vivo 

Optimizing information for investigating the urobiome 
 Dr. Lisa Karstens is an assistant professor at Oregon Health and Science University who studies the human 

microbiome in health and and disease, particularly in women's health and bladder disorders 
 She reviewed how Dr. Wolfe's work founded the concept of a resident microbiome in the bladder; Dr. 

Karstens is building upon this research in her interdisciplinary group at OHSU 
 Various methods to analyze urine samples are used, including shotgun metagenomics and marker gene 

sequencing, to identify and study microbial communities without isolating or growing them 

Female and male urinary microbiomes and their characteristics 

 Studies show that the typical female urinary microbiome is a poly microbial community dominated by 
Lactobacillus, Gardnerella, and other bacteria; the male urinary microbiome is more diverse and has not 
been directly compared to the female microbiome 

 Dr. Karstens highlighted the challenges of studying the urobiome, including low microbial biomass and 
limited knowledge compared to other body sites 

 Challenges in sequence-based studies were discussed, e.g., contaminant DNA detection 

Contamination in sequencing studies and methods to address it 

 She discussed the importance of controlling for contaminants in microbiome sequencing studies, highlighting 
the need for mock communities and serial dilutions to account for potential sources of bias 

 A benchmarking study to evaluate the effectiveness of different computational methods for removing 
contaminants from sequencing data showed promising results 

 She explained how the negative control filter in their sequencing data performed poorly, highlighting the 
need for careful experimental design and parameterization 

 The importance of using multiple methods and considering additional information was stressed, such as 
DNA concentration, to accurately detect contaminants in sequencing studies 

Bacterial taxonomy and glycans in urinary tract infections 

 The importance of using a comprehensive reference database for bacterial taxonomy assignment was 
reviewed; NCBI 16s database is most effective 

 Dr. Karstens reviewed studies exploring beyond bacterial taxonomy, focusing on the relevance of 
sequencing data and potential for bioinformatics problems when filtering by lactobacillus 

 Urine from women with overactive bladder revealed differences in glycan structures; specifically, specific 
glycosaccharides were altered in urine of women with urinary urgency and frequency but not incontinence 

Decontaminating metagenomic data 
 Robust methodologies, sharing data, and adherence to community standards were emphasized 
 Decontamination strategies for shotgun metagenomic data were reviewed 
 
NOTES FROM Q&A 

Using pigs for imaging and disease modeling 

 The group discussed limitations of using MRI to track bacterial translocation in animal models 

 Question was asked about using a full pig model for imaging purposes 

Gut microbiome research and imaging techniques 
 Use of functional imaging modalities to study the gut microbiome (MRI and PET scans) was discussed 
 Potential for real-time imaging to observe reactions and behavior to interventions was discussed 
 Targeted functional prediction tools vs the use of broad tools for specific questions was suggested 
 The group iterated importance of sequencing data to correlate bacterial information with glycan levels 

Microbiome analysis and its applications in healthcare 

 Clinical implications of modifying glycans in the bladder wall to influence microbial growth was discussed 

 Differences in glycan genes among bacteria were noted; presence alone does not determine functionality 

 The group discussed megatrends in metabolomic urine analyses, minding limitations of taxonomy-based 
analysis, including dormant bacteria 
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