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Meeting Notes 

DAY 1 

Welcome 

Julie Barthold, M.D., and Deepak Nihalani, Ph.D. 

 All investigators are encouraged to visit the Collaborating for the Advancement of Interdisciplinary 

Research in Benign Urology (CAIRIBU) website for relevant resources and information on joining 
the CAIRIBU community. 

 Two new Centers have been established: the Stanford University George M. O’Brien Center (U54) 

and the Beaumont Hospital/Oakland University/Michigan State University Center (P20) 

 Two new FOAs were published this week:  

o NIDDK Funding Initiative RFA DK-21-032: Fostering Research with Additional Resources 
and Development (FORWARD) Urology Centers (P20 Clinical Trial Not Allowed) 

o NIDDK Funding Initiative PAR-22-069: High Impact, Interdisciplinary Science in NIDDK 

Research Areas (RC2 Clinical Trial Optional) 

 

Overview and Announcements 

Kristina Penniston, Ph.D. 

 CAIRIBU provides a platform for knowledge transfer and uptake, facilitates awareness of breadth of 

benign genitourinary (GU) research, emphasizes intersections and shared objectives, encourages 

networking and collaboration, and creates a sense of community. 

 In this year’s meeting, each CAIRIBU Center is represented on the program; information on each 

Center is available on the CAIRIBU website. 

 K12 scholars will present flash talks during Scientific Session 3.  

 Interactions sessions will be held to promote team-building. 

 Trainees and early-stage investigators will share their research in poster sessions. 

 The pre-meeting session was held to identify areas of need for trainees. 

 A total of 231 attendees pre-registered for the meeting. 
o They represented nearly 70 different organizations, of which 58% were from the CAIRIBU 

community.  

o Areas represented include basic science, clinical research, and trainees.  

 Attendees can access meeting agendas, abstracts, posters, and other materials through the CAIRIBU 

website. 

 Fifty abstracts were submitted; each was evaluated by two to four reviewers according to 

standardized criteria. Posters will be presented in 1-minute flash talks, followed by breakout rooms 

for discussion. 

o Matthew Grimes, M.D., was announced as the winner of the best abstract award.  

o Tie for 2nd place: Viktor Flores, M.D., and Lauren Baker, Ph.D.,  D.V.M.  
o Third place: Victor Ruthig, Ph.D. 

 

https://niddkcairibu.urology.wisc.edu/
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Poster Session 1 

Five poster sessions were held throughout the meeting featuring work by trainees and early-stage 

investigators. The sessions were organized as 1-minute flash talks, followed by open breakout room 

discussions. The posters were categorized by the following topics: animal models, inflammation, clinical, 

voiding, congenital, and urinary tract infection (UTI). The posters can be viewed through the CAIRIBU 

website. 

1. Diabetes damages urothelial barrier function in mice via NLRP3-dependent mechanisms  

Michael Odom, Ph.D. 

2. TraT virulence factor protects drug-resistant uropathogenic Escherichia coli against serum killing 

Chae Hee Lim 

3. Insights to pathogenic potential: Characterizing how mobile genetic elements contribute to virulence 

in uropathogenic E. coli 

Grace Morales 

4. Effect of metabolic syndrome on the lower urinary tract in men assessed on MRI 

Shane Wells, M.D. 

5. AMPLIFY: amplifying sensation in underactive bladder 

Eric Gonzalez, Ph.D. 

6. Molecular diagnostic analysis reveals high diagnostic rate in congenital obstructive uropathy  

Tze Lim 

7. Pleiotropy of congenital anomalies of the kidney and urinary tract in the chromosome 16p11.2 

microdeletion syndrome is recapitulated in mouse models of Tbx6 deletion 

Gregory Whittemore 

8. Understanding the molecular mechanisms driving benign prostatic hyperplasia through 

spatiotemporal proteomic analysis 

Hannah Miles 

9. Identification of collagen-producing cell lineages in the inflamed mouse prostate  

Jaskiran Sandhu, M.D. 

10. Frailty is increased in aging mice with lower urinary tract dysfunction  

Teresa Liu, Ph.D. 

Scientific Session 1: Knowledge Gaps in Benign Genitourinary Research 

Moderators: Lauren Baker, D.V.M., Ph.D., and Giulia Lane, M.D. 

Knowledge gaps related to the burden of non-cancerous genitourinary diseases 

Alison Huang, M.D. 

 In a workshop, the NIDDK proposed a conceptual framework for understanding the burden of 

non-cancerous GU conditions. 
o Multiple levels: individual, interpersonal, organizational/institutional, community, societal, 

and ecosystem 

o Bidirectional associations exist between diseases and biological systems. 

o Interventions can lead to biological health effects. 

 At the workshop, and inflection point model for non-cancerous GU conditions also was introduced. 

https://niddkcairibu.urology.wisc.edu/annual-meeting/
https://niddkcairibu.urology.wisc.edu/annual-meeting/
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o At specific phases (e.g., prevention, management) across the life course, certain actions or 

inactions will have an impact on the downstream burdens of disease. 

 Robust data exist on the prevalence and incidence of many GU conditions; this is documented best in 

mainstream populations. 

 Researchers have evidence on the impact of GU conditions on feelings, activities, and relationships of 

afflicted individuals. 

 Researchers have estimates of direct and indirect economic burdens from treatments, visits, 
hospitalizations, and work productivity. 

 Gap 1: impact of UI on functioning and well-being in older racial or ethnic minority women   

o Minority women are underrepresented in cohorts. 

o Minority women who are selected are often English-speaking and might not be representative 

of others from same group. 
o Self-reporting measures might not be adipate in non-mainstream populations. 

o The Incontinence Impact Questionnaire was created for non-Latina white women, and 

references might be less relevant or understandable for other groups; this makes interpretation 

difficult. 

o Questionnaires should be written in a way that shows burdens in a meaningful way for these 

women. 

 Gap 2: understanding of burden of GU conditions on the broader social ecology, beyond the 

individual patient 

o Example: burden on caregivers of older adults who have UI along with other functional 

impairments 

o Qualitative studies can help identify support tools for caregivers. 
o Caregiver needs, outcomes, and quality of life should be better understood. 

 Gap 3: how GU conditions exacerbate and arise from other overlapping conditions (e.g., nocturia, 

insomnia) 

 Gap 4: side effects and benefit-to-risk ratio of treatments for GU conditions across specific  

populations (e.g., potential effects of bladder medications on cognitive function) 
 

Integration across disciplines in clinical microbiology and urology 

Jonathon Schmitz, M.D., Ph.D. 

 Microbiological research is critical to translational urology (e.g., pathogenesis of UTIs). 

 Urine is not sterile, and the urinary microbiome can lead to diversity in urinary conditions . 

 More integration is needed with clinical microbiological research (e.g., diagnosis of patient 

specimens).   

 Research and clinical laboratories have different fundamental missions. 

o Missions include expanding the state of knowledge to define novel associations and causal 

mechanisms (research) versus leveraging existing knowledge to provide actionable data on an 
individual-patient level (clinical). 

o Finances are dominated by grant cycles and publicly funded opportunities (research) versus 

reimbursement parameters and industry relationships (clinical). 

o These entities are accountable to high standards for rigor and reproducibility, as well as 

scientific adaptability (research) versus fixed legal and regulatory standards, with an 

emphasis on high clinical throughput (clinical). 

 Clinical context is relevant to diagnosis of UTIs. 

 Clinical-use metagenomics could be used for urobiome profiling (i.e., catch-all identification of 

potential uropathogens and diagnostic profiling of microbial population structures). 

 Research consensus can be applied to clinical diagnostic guidelines; current challenges include 

analytic sensitivity/specificity, diagnostic sensitivity/specificity, and “normal” reference results. 
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 Clinical microbiology can help drive research; its strengths include the sheer number and diversity of 

wild-type specimens, linkage to health records and data on patients, and moving beyond simplified 
experimental models of pathogenesis and host–interaction (i.e., looking at a holistic species level). 

 

Health disparities in benign urology: gaps and bridges 

Jill Macoska, Ph.D. 

 Health disparities result from multiple factors. 

 Social and genetic determinants of health arise from various general socioeconomic, cultural, and 

environmental conditions. 

o Examples include agriculture and food production, education, work environment, living and 

working conditions, unemployment, water and sanitation, health care services, and housing. 

o These factors relate to social and community networks, individual lifestyle factors, and age, 

sex, and constitutional factors (e.g., genetics). 

 Various risk factors are associated with BPH/LUTS (e.g., age, diabetes, hypertension, obesity, 

hypogonadism, physical activity, alcohol activity, diet). 

 Age (65+, versus younger groups) and race/ethnicity (Black, Hispanic, versus white) are strong 

predictors of BPH risk and severity. 

o More studies are needed to identify genetic determinants of health in these populations. 
o The APOL1 gene allelic variants contribute disproportionately to CKD leading to ESKD in 

African Americans; these variants also might contribute to the development or progression of 

LUTS. 

 More resources (i.e., information and tools) in this area are needed . 

o Annotation of ethnic origin in human data 
o Inclusion of ethnic diversity in studies involving human subjects 

o Funding opportunities for benign urologic health disparities research 

o Assistance with access to inclusive biorepositories and databases 

 

Roles of mitochondria in BPH 

Don DeFranco, Ph.D. 

 Mitochondrial dysfunction in aging contributes to various aspects of cellular, organ, and tissue 

dysfunction. 

o Example: disruption of mitochondrial complex 1 induces progressive parkinsonism  

o Age is a major risk factor for BPH/LUTS, but the potential role of the mitochondria is not 
fully understood. 

o A mechanistic understanding of this relationship could inform the development of 

therapeutics. 

 Two complex 1 subunits—NDUFS3 and PINK1—are decreased with BPH in human tissue 

 Studies of pulmonary fibrosis and mitochondrial dysfunction can provide insight on the pathology in 

prostatic stromal and/or epithelial cells. 
o Mitochondrial ETC dysfunction is linked to pulmonary fibrosis and reflects reduced 

mitophagy. 

o Many cell types and genes (e.g., junctional proteins) are involved. 

 Challenge 1: mitochondrial dysfunction in LUTS in aging males is not confined to the prostate 

o The effect is likely related to urothelium/bladder. 
o The effect likely involves peripheral nervous system (e.g., related to Parkinson’s disease). 

 Challenge 2: What metabolic adaptations to specific mitochondrial dysfunction (Complex 1) are 

compromised in the lower urinary tract of aging males? 

o Researchers need to identify biomarkers of mitochondrial dysfunction in BPH. 

o Researchers then can develop drugs to restore mitochondrial function. 
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 Specific alterations that occur are less well understood. 

 
G protein-coupled bitter taste receptors suppress BK channels and enhance urinary bladder 

smooth muscle contractibility 

Wenkuan Xin, Ph.D. 

 GPCRs play a role in a large array of functions in the human body and are prominent pharmacologic 

targets. 

 GPCRs are essential regulators of bladder smooth muscle function.  

o Acetylcholine is the endogenous agonist, and Mirabegron is a beta 3-AR agonist for treated 

overactive bladder. 

 The role of GPCRs in underactive bladder is not understood fully. 

 Bitter taste receptors are expressed in tissues beyond the taste buds, including the bladder smooth 
muscle. 

 Beta adrenergic receptor activates AC/cAMP/PKA signaling, leading to bladder relaxation. 

o The team hypothesized that Tas2R activates PDEs in the bladder and enhance contractility. 

o Two Tas2r proteins are expressed in bladder smooth muscle. 

 Bitter taste receptors could be novel pharmacological targets for drugs to treat UAB. 

 Aim 1: Determine gene and protein expression profiles of Tas2rs and their coupled G proteins in 

BSM and the spatial correlation between gustducin and PDEs. 

 Aim 2: Elucidate Tas2r-mediated regulation of bladder smooth muscle contractility and investigate 

the underlying mechanisms involving G proteins, PDE/cAMP/PKA, K+ ion channels.  

 

Sources of urinary oxalate: unknowns and future research directions 

John Knight, Ph.D. 

 There are two sources of urine oxalate: endogenous oxalate synthesis and dietary oxalate absorption. 

 Knowledge gaps include (1) factors influencing oxalate synthesis (e.g., sex, obesity, type 2 diabetes) 

and (2) whether oxalate synthesis differs in calcium oxalate kidney stone formers. 

 Two oxalate precursors—glyoxylate and vitamin C—are involved in synthesis. Knowledge gaps 
include (1) regulation of these pathways, (2) role of different tissues in oxalate synthesis, (3) whether 

the contribution of these factors differs in calcium oxalate kidney stone formers. 

 Knowledge gaps related to dietary oxalate intake and urine oxalate include (1) gut oxalate transport 

(e.g., sites of absorption, relative roles of paracellular versus transcellular absorption) and (2) dietary 

oxalate handling in calcium oxalate kidney stone formers. 

 Knowledge gaps related to enteric hyperoxaluria include the net effect of sources of urinary oxalate 

and dietary oxalate.  

 Knowledge gaps related to oxalate-degrading gut microbes include factors to influence colonization 

of oxalate-degrading gut bacteria, gut bacterial oxalate-degrading function in stone formers, and 

impact on urinary oxalate excretion.  

 Potential future collaborative research includes low-oxalate diets to examine endogenous oxalate 

synthesis (e.g., sequencing of genes involved in oxalate synthesis) and controlled diets varying in 

oxalate to more precisely define (1) dietary oxalate handling in enteric hyperoxaluria and 

(2) microbial gut oxalate degradation.  

 
Opportunities for application of genomic medicine in benign urology 

Ali Gharavi, M.D. 

 Diseases are monogenic (i.e., large effect of single variant) or polygenic (i.e., small effects of 

common variants). 

 More than 300 rare genes or genomic disorders have been described that result in congenital 
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malformations and lead to some form of urologic disorder. 

o Genomic disorders result in organ malformation, including genitourinary malformations.  

 Common variants have not been described extensively in urology, but several might be implicated in 

urologic development. 

 The combination of common and rare genetic variation to adult-onset benign urologic disorders has 

not been explored fully.  

 Biobanks and electronic health records can be used to analyze a wide variety of traits  
o This approach allows researchers to conduct multiple studies in parallel. 

o Researchers can perform GWAS (i.e., identify SNPs associated with disease) and PheWAS 

(i.e., identify diseases associated with SNP) 

 Phenotype risk scores can be used to detect Mendelian disorders in a biobank; this approach can be 

used to diagnose urologic disorders that are not detected by typical clinical evaluation.  

 PheWAS has been used for detection of chronic kidney disease that previously was undocumented, 

and GWAS was used to detect the disease’s association with uromodulin.  

o Acute cystitis and kidney stones were detected as highly associated phenotypes 

 The integration of omics data can further delineate disease pathways and point to potential therapies 

(e.g., discovery of molecular signatures of benign urologic disease).  

 Opportunities for further discovery include collaboration with benign urology networks.  
 

Discussion 

 What do you think are some best practices for bridging racial and ethnic gaps? 

o Dr. DeFranco emphasized the need to partner with individuals who have expertise in studying 

health disparities (e.g., designing surveys, approaching groups, engaging the community).  
o Dr. Macoska added that there is a great deal of mistrust exists in this area. She stated that 

education, understanding, and outreach are crucial. She also emphasized the need to work on 

making the workforce more inclusive. 

o Dr. Gharavi also commented on the potential for genetic divide, which reflects the 

preferential study of people who are of European ancestry. The All of Us research program is 
making efforts to include underrepresented groups in research. 

 Which gaps would you prioritize? 

o Dr. Huang stated that the gaps she listed highlight different problems across the continuum of 

research. Researchers address gaps in a specific, deep, and sophisticated way.  

o Dr. Knight stated that using urine is being used as an index for a lot of research; thus, basic 
controlled dietary studies are crucial. 

 Are there studies that address sexual and gender minority groups? 

o Dr. DeFranco stated that endocrinologists beginning to work in this area.  

o Dr. Huang noted that the previous CAIRIBU Meeting featured a presentation on the PRIDE 

cohort study. She stated that characterization of different populations is challenging.  

 
Poster Session 2 

 

1. Persistent mast cell activity in bladder pain syndrome following recurrent urinary tract infection 

Byron Hayes, Ph.D. 

2. Conditional and differential ablation of Crkl splice variants recapitulates human CAKUT phenotypes 
in mouse models of DiGeorge syndrome 

Jeremiah Martino, Ph.D. 

3. Elucidating the origin and development of bladder resistant macrophages 

Nicholas Steers, Ph.D. 
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4. Dissecting the role of epithelial vs. stromal estrogen receptor α in lower urinary tract dysfunction 

Thrishna Chathurvedula 

5. Pathological extracellular matrix deposition contributes to lower urinary tract fibrosis and consequent 

urinary voiding dysfunction 

Quentin D’Arcy 

6. Performance of different urinalysis parameters in predicting clinically significant bacteriuria 

Sonali Advani, M.B.B.S. 

7. Exome-wide collapsing analysis reveals novel genes for congenital obstructive uropathy 

Juntao Ke, M.D., Ph.D. 

8. Mitochondrial complex 1 regulation of epithelial barrier integrity via NDUFS3 in prostate epithelial 

cell line RWPE-1 

Caroline Madigan 

9. Mitochondrial dysfunction contributes to fibrosis in aging-associated benign prostatic hyperplasia 
(BPH) 

Alexis Adrian 

10. Spatial transcriptomics reveals a transition from a prostate luminal to club-like state in 5-alpha 

reductase inhibitor treated BPH patients 

Diya Binoy Joseph, Ph.D. 

Keynote Lecture, Day 1: The gut microbiome and health inequities 

Katherine Amato, Ph.D. 

 Health inequities often are linked to socioeconomic status, but race and other social categories 

(e.g., sexual and gender minority groups) are major drivers. 

 Race is a socially constructed category based primarily on appearances,  rather than genetic 
underpinning. 

o This makes it difficult for biological characterizations. 

o Variation among racial groups is driven by cultural and social practices. 

o Ethnicity, ancestry, and genetics are more relevant to specific local populations.  

 Social and environmental pathways (e.g., personal, structural) lead to inequity 
o Discrimination affects environments and, consequently affects various factors (e.g., diet, 

stress, outdoor spaces, breast feeding duration, pollutant/pathogen exposure, circadian 

dysregulation). 

o These factors are likely to influence the microbiome and consequently, affect chronic health 

conditions.  

 The microbiome may be a pathway that serves as a mediator for understanding the mechanism in 
which people’s environments—which are shaped by their social interactions—affect physiology. 

o Gut microbiota are affected by diet, daily practices, and social network. 

o Gut microbiota also influences nutrition and metabolism, immune function, and behavior. 

 What is a healthy microbiome? 

o High overall diversity 
o Community function (i.e., identify of microbes and how they interact). 

 Structural inequities can affect the microbiome. 

o Early life: birth delivery method (e.g., cesarean section versus vaginal birth), breastfeeding, 

strength of grooming relationship.  

o Diet (e.g., animal-based versus plant-based). 
o Environmental exposure (e.g., outdoor versus indoor). 
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o Antibiotics and medications. 

 The microbiome could play a role in diseases in which disparities are observed.  
o Metabolic disease/obesity  

o Asthma/inflammation 

o Depression/depressive behavior 

 Few studies exist on the effect of socioeconomic status with gut microbiome diversity 

o Socioeconomic status is determined differently in different studies.  

 A few studies examine the effect of race/ethnicity on the gut microbiome 

o However, race and ethnicity are often confounded 

o Discrimination associated with race often is not defined or quantified. 

 Sexual/gender identity and the microbiome has not been addressed (excepting research in the context 

of HIV/AIDS). 

 Major gaps: 

o Race/ethnicity are used interchangeably. 

o Racism/discrimination is not operationalized and quantified. 

o No exploration has been performed on multiple levels of inequality and the relative 

importance (or interaction) of each. 

o Social/environmental factors, the microbiome, and health outcomes have not been examined 
in a single study. 

o Mechanisms and causality have not been established. 

o The relative importance of the microbiome and other pathways has not been established.  

 Comprehensive data from interdisciplinary studies are needed, and the data should be generated in a 

way that is actionable. 
o Actionable refers to leveraging multiple interventions (e.g., targeted biomedical, 

ecologically inspired) to reduce health inequities. 

o Policy and research should be integrated. 

 

Discussion 

 How feasible is it to restore the microbiome back to normal (e.g., after taking antibiotic medication)? 

o Dr. Amato stated that this answer depends on several factors, including the original 

microbiome diversity/interactions, type of antibiotic and dosage, and how frequently it was 

taken.  

 Have you examined the effect of preservatives in food? 
o Dr. Amato stated that she has not, but she is aware of research in this area. She agreed that 

preservatives are likely to affect the gut microbiome. 

 Could development of a cure for one disease potentially lead to another disease? 

o Dr. Amato agreed, noting that definition of healthy states is challenging. She also noted that 

multiple pathways exist for achieving a healthy microbiome. Studies comparing nonhuman 

primates to humans provide insight on baselines for health.  

 Is it possible that different microbiomes have evolved within different racial/ethnic groups as a 

compensation for genetic problems that are faced by different groups (e.g., sickle cell disease and 

malaria)? 

o Dr. Amato maintained that most biological differences among races are socially imposed. 

Evolved microbiome differences could occur among local populations/ethnicities. She also 
noted that infectious disease landscapes have developed based on migrations of different 

populations, or diets in different regions. 

 

Poster Session 3 
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1. Interleukin-4 represses extrinsic pathway-mediated apoptosis in human prostate fibroblasts 

Marissa Sarna-McCartthy 

2. Exosome-induced genitourinary regeneration in a rabbit model of mesh exposure: a proposal 

Cassandra Kisby, M.D. 

3. Identifying genetic susceptibility factors for posterior urethral valves 

Yask Gupta, Ph.D. 

4. Increased COX-1 expression in benign prostate epithelial cells is triggered by mitochondrial 
dysfunction 

Chandler Hudson, M.D. 

5. Prostatic androgen receptor expression decreases with age and may be regulated by DDX3X in mice 

Han Zhang 

6. A new mechanism linking in utero environmental chemical exposure to prostatic innervation and 

urinary voiding dysfunction 

Nelson Peterson 

7. Effect of epidural frequency spinal cord stimulation on lower urinary tract function in a rat spinal 

cord transection model  

Casey Steadman, Ph.D. 

8. Association of preventive, primary care, and specialty visits with incontinence diagnosis and 
treatment among older breast cancer survivors  

Emily Davidson, M.D. 

9. Prostate-specific Cdh1 hemizygosity induces prostate inflammation and bladder overactivity in aged 

mice 

Laura Pascal, Ph.D. 

Scientific Session 2: Resources for Benign Genitourinary Research 

Alexis Adrian and Latasha Crawford, V.M.D., Ph.D. 

 

Establishing and sharing microbial genomics resources to support UTI research 

Anne-Catrin Uhlemann, M.D., Ph.D. 

 Antibiotic development has lagged behind the emergence of antibiotic-resistant bacteria, causing 
increasing concern. 

o Enterobacterales account for the majority of UTI cases. 

 Virulence factors are encoded on the variable core chromosome, and antimicrobial resistance genes 

are plasmid-encoded. 

o This effect enables high potential for convergence of virulence and resistant factors, which 
makes studies of this effect challenging. 

 Microbial sequencing approaches include16S rRNA sequencing, metagenomics, and single-cell 

sequencing. 

o 16S rRNA is cheap and quick but often lacks sufficient species-level resolution. 

o Standard whole-genome sequencing requires a reference genome 
o The research team is combining short-read with long-range sequencing, based on a pore in 

the membrane, and enables long scaffolds. 

 The U54 Center is pursuing two new developments: full-length 16S rRNA sequencing and pore-C, 

which leverages chromatin conformation capture with long reads to accurately assign drug-resistance 

genes plasmids. 
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 Functional evidence is lacking for most detected bacterial variations. 

o The team developed a single-plasmid CRISPR-Cas9 system to MDR K. pneumoniae. 

 The U54 Center maintains a biosample repository of samples from UTI patients. 

o It is important to maintain well-phenotyped clinical collections of isolates that represent 

clinical disease phenotypes, as well as resistant phenotypes. 

Human tissue and data resources for benign urology 

Douglas Strand, Ph.D. 

 Availability of intact human tissue for translational research is often limited. 

 Single-cell RNA sequencing allows researchers to characterize different tissues and cell types in 

normal and diseased states. 

o This approach has been used for identification of novel cell types of the prostatic urethra, 

interstitial fibroblasts in human BPH, identification of mouse prostate and urethra cell types, 
male and female/human and mouse bladder atlases, and spatial transcriptomics in the human 

lower urinary tract. 

 The GUDMAP Consortium contains a collection of novel epithelia in human prostatic urethra. 

 Dr. Strand’s laboratory maintains a biorepository with clinical specimens from donors, with clinical 

annotation. 

 Researchers can also review data sets associated with publications, as well as the biorepository, 
through Dr. Strand’s website.  

 These resources are available to the research community.  

 
In vivo modeling of TNFα-antagonist therapy for suppressing BPH 

Renee Vickman, Ph.D. 

 Inflammatory cells accumulate as prostates enlarge and influence response to BPH therapies. 

o Autoimmune disease is a potential association as well. 

 The research team looked at baseline prevalence in patients with and without autoimmune disease. 

o TNFα-antagonist treatment is associated with decreased BPH in patients with autoimmune 

disease. 
o This suggests that the treatment of autoimmune disease has an impact on BPH 

 The team used mouse models to study this relationship further, then in human patients . 

 The P20 resource has provided isolation of leukocytes from small and large male BPH tissues. 

o They generated a profile to describe the roles of inflammatory compartments in BPH as a 

disease. 
o They also generated single-cell RNA sequence of all cells in BPH tissues. 

o They maintained a prostate tissue biorepository with full clinical annotation. 

 

Pilot of an EHR-integrated clinical care pathway for women’s urinary incontinence 

Emily Davidson, M.D. 

 UI is a common problem, but not all women seek care. 

o UI is a common reason for admission to nursing homes and can lead to depression and social 

isolation. 

o UI also imparts an economic burden of nearly $1,000 per year for women. 

 The Nurse’s Health Study indicated that 84% of affected women had not sought care for UI. 

 Barriers to UI care include patient understanding, awareness of treatment options, desire for treatment, 

care-seeking (i.e., initial appointment), accessibility of treatment, referral, secondary appointment 

availability, accessibility of treatment, and escalation of interventions.  
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 TIGUR has two specific aims: (1) to routinely measure patient-reported incontinence in a racially 

diverse population of adult women in primary care and (2) to pilot test a guideline-based incontinence 
care pathway that integrates primary and specialty care.  

o The team developed a diagnostic and treatment pathway using EMR-based tools 

(e.g., questionnaire, UICARE). 

o Resources include informational videos, Tät app, and referral to Mind Over Matter. 

Kidney stones: resources to answer research questions 

Kyle Wood, M.D. 

 UAB’s core facilities provide key resources for research. 

o These include services for knockout mouse models, measurements, and proteomics. 

o UAB cores include the transgenic and genetically engineered models core, small animal 

microsurgical core facility, microbiome core, metabolism core, mass 

spectrometry/proteomics shared facility, and Civitan International Neuroimaging Laboratory. 

 Collaborations (e.g., academic, industry) and mentorship also provide key resources. 

 Dr. Wood discussed use of resources for resource on the endogenous oxalate pathway. 

o Future research needs to explore the contributions of precursors to oxalate in different 

cohorts. 

o Understanding may result in future therapeutic options. 
 

Computational modeling of shockwave and laser lithotripsy  

Kevin Wang, Ph.D. 

 Shockwave and laser lithotripsy are used for treatment of urinary stone disease. 

o Both have advantages and drawbacks. 

 Success of treatment depends on many physical parameters (e.g., stone size, composition, geometry, 

energy source, pulse energy, frequency, power distributions). 

 The team is developing a physics-based computational model of laser–fluid–solid interaction. 

 Computational challenges: 

o Implicit interface tracking methods 
o Prediction of stone fracture of shockwave therapy 

o Optimization of shockwave profile for maximum stone damage 

o Simulation of cavitation bubble dynamics 

o Prediction of laser induced cavitation and its effects  

 The model is being developed, and codes are open-source. 

 Several case studies have been conducted. 

 

The promise of machine learning analysis of diagnostic imaging to augment clinical decision 

making for the treatment of renal stone disease  

Justin Ziemba, M.D., M.S.Ed. 

 Dr. Ziemba presented a hypothetical case of a woman with kidney stones  

 Steps: 

o Initial presentation 

o Initial differential diagnosis 

o Diagnostic imaging, treatment planning 

o Treatment outcomes 

 Recommendations for patients could be personalized through interpretation of robust demographic, 

clinical, and radiographic information.  

o Machine learning is a robust tool for gathering this information quickly. 
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o This could be used for determining stone size, location, density and composition, shape; 

calyceal and ureteral anatomy; and demographics and clinical history. 

 Dr. Ziemba showed how the machine learning approach could improve diagnosis and treatment  

 

Discussion 

 How do you balance the development of a tool or a shareable resource with questions that are 

hypothesis-driven? 
o Dr. Wood stated that basic science questions require development and funding support. He 

noted that failures are inevitable during this process, but one question often leads to multiple 

questions.  

o Dr. Vickman stated that testing of hypothesis-driven questions required an understanding of 

different cell types of interest. The P20 award enabled this initial analysis, which has allowed 

deeper testing of direct hypotheses. 
 

Poster Session 4 

 

1. Racial disparity in men with benign prostatic hyperplasia 

Justin Townsend 

2. Polychlorinated biphenyls (PCBs) show limited effects on voiding physiology in adult-exposed 

female mice 

Thomas Lavery 

3. Metabolome- and genome-wide association to discover genetic drivers of calcium oxalate kidney 

stone disease in a dog model 

Lauren Baker, D.V.M., Ph.D. 

4. Developing an incontinence care pathway: environmental scan of MCW primary care clinics  

Marie Luebke, M.H.S. 

5. Inhibition of mitochondrial complex I influences the expression of inflammatory mediators in a 

human prostatic stromal cell line 

Nnamdi Ihejirika 

6. Steroid hormone imbalance stimulates osteopontin expression and inflammation in the mouse prostate 

Elisa Schroeder 

7. Developmental exposure to environmental contaminants, polychlorinated biphenyls, impact voiding 

parameters in young adult mice 

Kimberly Keil Steitz, Ph.D. 

8. Collagen content and fiber count is increased in human lichen sclerosis 

Eduardo Miranda Mora 

9. World Professional Association for Transgender Health (WPATH) guideline compliance in an 

academic medical center before and after establishment of a comprehensive transgender health clinic  

Ross Everett, M.D., M.P.H. 

10. Effects of oral administration of a histamine-1 receptor antagonist on bladder hypersensitivity and 

local mast cell tryptase overexpression in a rat model of prostatic inflammation  

Taro Igarashi, M.D. 
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DAY 2 

Welcome 

Kristina Penniston, Ph.D. 

 The new P20 and U54 Centers will be highlighted later during the day. 

 Gregory Whittemore was announced as the winner of the scavenger hunt; attendees can download the 

scavenger hunt form from the CAIRIBU website. 

 Poster session winners will be announced later in the day. 

 Pet contest winners will be announced later in the day.  

 Three urology-related workshops are planned for next year; the CAIRIBU and NIDDK websites will 

be updated as more information is available. 

o Male LUTS and BPH: March 31–April 1 (likely virtual) 

o Neural urology: August 22–23 
o Urological chronic pelvic pain syndrome: October 17-18 

 

Introduction to new CAIRIBU P20 Center 

Bernadette Zwaans, Ph.D. 

 Dr. Zwaans’ laboratory is focused on interstitial cystitis. 

o They have conducted a nation-wide urine drive with a goal to find a biomarker for the 
condition. 

o The team also is interested in cancer survivorship and radiation cystitis.  

 The P20 application  

o The Center name is the Michigan Interdisciplinary Center for Urology Research and 

Education (MI-CURE) 
o The educational component involves trainees interested in urology  

 

Scientific Session 3: K12 Scholar “Flash Talks”—Current and Prior K12 Scholars Present Their 

Research 

Moderator: Jim Hokanson, Ph.D. 

LUTS in older adults 

Scott Bauer, M.D. 

 Research mission: to help treat older adults with LUTS by studying how aging contributes to these 

common benign urologic symptoms 

 Most older adults develop LUTS, but urogenital changes with age are poorly correlated with 
symptoms and the pathophysiology remains poorly understood. 

o The role of aging biology in LUTS pathophysiology is an overarching question. 

 The team is developing an alternative aging framework that uses biological, phenotypic, and 

functional aging to understand age-related LUTS. 

o They are reevaluating longitudinal studies to map associations systematically. 

 
Drug resistant urinary tract infections 

Tanya Sysoeva, Ph.D. 

 Dr. Sysoeva studies UTIs in the context of the urinary microbiome. 

 She is working to characterize the collection of urinary lactobacilli in samples with or without UTI. 

o These bacteria inhibit major uropathogens. 
o No correlation were observed with recurring UTIs. 

o The effects are based on a rich set of interactions and more studies in this area are needed. 
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Underinsurance and its association with increased risk of multiple kidney stone procedures  

David Bayne, M.D., M.P.H., and Joshias Maru 

 Patients from communities of low socioeconomic status are known to present with large kidney 

stones. 

 Hypothesis: patients with limited insurance have less access to health care services, resulting in 

increased stone burden and worsened outcomes. 

 The team completed a review of prospectively collected data. 

 Compared to private insurance, Medicaid and Medicare instanced predicted for significantly greater 

odds of a second surgery within a year of the first surgery. 

 Non-Hispanic Black patients were found to have a significantly increased risk of surgical recurrence, 

compared to non-Hispanic white patients. 
 

Vagus nerve stimulation to ameliorate bladder and bowel dysfunction after spinal cord injury 

Casey Steadman, Ph.D. 

 Spinal cord injury leads to significant disruptions is bladder and bowl functioning. 

o Post-injury remodeling and inflammation contributes to this effect. 

o Vagus nerve stimulation can modulate inflammatory states, but knowledge gaps exist in this 
area. 

 Hypothesis: activation of vagal anti-inflammatory pathways will attenuate bladder and bowel 

remodeling and inflammation, thereby ameliorating bladder and bowel dysfunction after SCI. 

 Dr. Steadman is examining cell population differences and functional outcomes measures between 

groups in a mouse model . 

 Dr. Steadman is also assessing vagus nerve stimulation as a treatment approach.  

 

D&I on the fly: life after the K12 

Heidi Wendell Brown 

 Dr. Wendell Brown assessed the feasibility of an evidence-based bladder continence promotion 
program, Mind Over Matter, that is implemented by community members, rather than health care 

professionals, and is disseminated through existing infrastructure. 

 The project involved adaptation and pilot-testing, RCT, implementation, and dissemination. 

o An online program with tailored engagement also was developed, because women with 

severe incontinence didn’t want to come to an in-person program. 
 

Community-onset urinary tract infections: using molecular microbiology, social, and spatial 

epidemiology methods to identify risk factors 

Eva Raphael, M.D., M.P.H. 

 Hypothesis: community-onset bacteriuria caused by ESBL E. coli can occur as outbreaks and 
therefore should cluster by time and space. 

 The study did not detect spatial or racial/ethic clusters. 

 These findings suggest local common source exposure to specific E. coli genotypes but not EBSL 

E. coli; it could come from multiple point sources. 

 

A new mechanism for referred pain? Somato-visceral crosstalk as a neural mechanism of bladder 
disease 

LaTasha Crawford, V.M.D., Ph.D. 

 Hypothesis: sensory neurons of the bladder can communicate with sensory neurons from the skin, and 
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injury to one set of sensory neurons can cause hyperactivity of bystander sensory neurons. 

 Dr. Crawford performed ex vivo studies to target DRGs in neurophysiology assays, combined with 
molecular studies. 

 She is also studying cell-specific mechanisms and mechanoreceptor subtypes using genetic strategies. 

  

Prostatic inflammation and LUTS 

Petra Popovics, Ph.D. 

 Dr. Popovics studies prostatic inflammation and physiological changes that lead to LUTS. 

 She previously showed that osteopontin levels are increased in surgical BPH specimens, and 

inflammation resolves in OPN-deficient mice. 

 She is also studying how steroid hormone imbalance leads to inflammation. 

 Osteopontin deficiency also alters the prostatic immune environment. 
 

Mechanisms of fibrosis in lichen sclerosus urethral stricture disease 

Matthew Grimes, M.D. 

 Urethroplasty is used for treatment of urethral stricture disease. 

 Lichen sclerosus causes severe urethral stricture disease, and urethroplasty is more likely to fail. 
o Dilation or urethroplasty are two treatment options, but both have limitations. 

 Goal: improve patient-centered outcomes in lichen sclerosus–related urethral stricture by augmenting 

the success of minimally invasive treatment. 

 Dr. Grimes found that collagen structure is increased and altered in LS, and CD44 expression is 

reduced. 

 Next steps are to (1) test the effect of reduced CD44 expression and test antifibrotic treatment and 
(2) examine alterations in collagen content and develop a noninvasive imaging modality. 

 

Aging-mediated cellular changes lead to BPH- LUTS  

Teresa Liu, Ph.D. 

 Normal aging leads to various age-related disorders, and specific disease treatments and preventions 
strategies have been developed. 

 Dr. Liu is interested in developing approaches to delay the upstream effects of aging. 

 She found previously that mitochondrial dysfunction contributes to fibrosis-mediated BPH/LUTS. 

 Cellular senescence is increased in BPH nodules, and epigenetic modifications alter steroidogenesis 

in the prostate with age. 

 A better understanding of these processes would lead to identification of biomarkers for the disease in 

blood or urine samples. 

 Ultimately, this work could be used to develop treatments to target the underlying hallmarks of 

disease, rather than just the symptoms. 

 
PTNS for pediatric overactive bladder 

Maryellen Kelly, D.N.P., M.H.Sc. 

 Pediatric voiding dysfunction is associated with ADD/ADHD, anxiety, depression, abusive attitudes, 

and obesity. 

 Posterior tibial nerve stimulation is a third-line treatment for OAB, but more pediatric studies are 
needed. 

 Objective: determine the safety of the Urgent PXC device in children with OAB. 

 Dr. Kelly is studying this treatment in a single-arm cohort study across the United States. 
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Exploring treatment decisions and outcomes for a tailored approach to advanced overactive 

bladder care  

Giulia I. Lane, M.D., M.S. 

 Dr. Lane is looking at shared decision making, which weights the best available medical evidence 

with patients’ preferences and values. 

 OAB is a preference-sensitive condition, and multiple treatment options are available 

 Many barriers prevent treatment for OAB 
o Poor care-seeking and treatment attrition 

o Education can help address these barriers 

 More information is needed on how to bring personalized care and better treatment efficacy to OAB 

care; this is the subject of an exploratory sequential mixed methods study. 

o The study involves qualitative interviews, institutional database regression analysis, and 
predictive modeling . 

 

Scientific Session 4: Therapeutic Advances in Benign Genitourinary Research 

Moderators: Connor Beebout and Tanecia Mitchell, Ph.D. 

Repair of the healthy and diseased urothelium 

Cathy Mendelsohn, Ph.D. 
 

 Urothelial effects are associated with benign diseases could contribute to symptoms 

 Pparg programs urothelial cell differentiation, and they examined whether Pparg agonists could be 

used to repair damaged urothelium. 

o Rosi-Tra treatment restored normal urothelial differentiation  
o This approach could be used to repair urothelial abnormalities associated with benign disease. 

 

Therapeutic potential for UTI: Rx with a novel iron chelators 

Jonathon Barusch, M.D., Ph.D. 

 UTI with E coli induces a rapid cycle of damage and repair. 
o Examining the early stage of this process, at the genetic level. 

o The team developed a mouse model that enabled extraction of nascent RNA without 

dissection of tissue.  

 The looked at iron- and heme-related genes in first 6 hours of UTI. 

o NGAL and HMOX genes appear to be involved in this process. 
o These findings provide insight for therapeutics.  

 

Beyond alpha blockers and 5ARIs: leveraging mice to develop the next generation of therapies for 

benign prostatic disease 

Chad Vezina, Ph.D. 

 Dr. Vezina discussed the development of alpha blockers and 5ARIs, integration of contemporary 
methods, and development of drugs to combat fibrotic disease in the urethra and prostate. 

 The Harris Kefauver amendment dictated that drugs must be effective. However, surrogate endpoints  

(i.e., other than survival) are needed in certain cases. 

 Surrogate endpoints for BPH have been used for treatment in the past.  

o Preclinical models are needed to better understand observations related to LUTS.  
o Many existing treatments, based on those endpoints, have limited effectiveness. 

 Integration of rodent models and urinary physiology into the R&D pipeline could improve drug 

development. 
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o The mouse prostate anatomy differs from the human prostate; however, their cellular 

anatomies are transcriptionally comparable.  

 Mice develop voiding dysfunction with age; this has been overlooked in mice in the past.  

 Urinary physiology can be used in mice to predict disease processes.  

 Periurethral fibrosis occurs in some men and is visible by MRI imaging. 

o There are many potential causes for male LUTD, but which is associated with collagen 

accumulation? 
o Mouse models are being developed for all of these different causes to better understand the 

role of these causes in disease progression. 

o This approach could be useful in working towards individualized therapy. 

 

NGF-targeting therapy for prostatic inflammation and LUTS 

Naoki Yoshimura, M.D., Ph.D. 

 A significant correlation exists between LUTS and prostatic inflammation in BPH patients . 

 The team is examining how inflammation affects bladder function. 

 They are using rat and mouse models to study afferent sensitization following prostatic inflammation.  

 Based on these results, they are developing liposome-based therapies and Trk receptor antagonists  

o Liposome therapy reduced bladder sensitivity in colitis rats and enhanced vascular responses 
in SCI rats. 

o Trk receptor blockade reduced bladder overactivity and prostatic inflammation in rat and 

mouse prostatic inflammation models. 

 These findings suggest NGF-targeting therapy could be effective for the treatment of storage LUTS in 

BPH patients with prostatic inflammation.  
 

Topically derived nitric oxide acts synergistically with an orally administered PDE5 inhibitor in 

eliciting an erectile response in a rat model of radical prostatectomy 

Kelvin Davies, Ph.D. 

 Prostate cancer survivorship carries an increased risk of LUTS, including erectile dysfunction (ED). 

 ED affects quality of life  

 PDE5 inhibitors are first-line, FDA-approved oral treatments for ED.  

o The mode of action is dependent on production of nitric oxide from nitrergic nerves . 

o The surgical procedures associated with RP result in nerve industry, and the loss of neuronal 

inputs is a major contributing factor to ED. 

 The team investigated the ability of topically applied NO-releasing nanoparticles to act synergistically 

with sildenafil in eliciting an erectile response in an RP rat model.  

 Results suggest a novel treatment strategy for patients with ED following RP. 

 

New frontiers in therapeutic regimens for treatment of UTIs 

Indira Mysorekar, Ph.D. 

 Recurrent UTIs are common in older people, especially women. 

 The team uses mouse models of aging; aged mice have frequent UTI recurrences and exhibit a hyper-

inflammatory response. 

 They observed several changes in aged mouse bladder: 
o Dense lymphoid tissue aggregates  

o Bladder tertiary lymphoid tissue  

o More local IgA 

o Increased urothelium permeability 

 They hypothesized that in women, cystitis cystica nodules are bladder tertiary lymphoid tissue similar 
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to those in aged mice. 

o They confirmed the hypothesis via biopsy. 
o They found that this effect exacerbates UTIs in women. 

 A multi-modal prevention regimen (antibiotics, vaginal estrogen therapy, D-mannose, and 

methenamine) is beneficial.  

o The team is working on characterizing each of these components of the regimen in animal 

models to better understand the mechanisms of treatment and target specific events that 
occur, personalizing treatment. 

 
Advances in in vitro laser lithotripsy research: role of cavitation and the development of a novel 

kidney phantom model. 

Zachary Dionise, M.D. 

 The team designed experiments to isolate the damage of cavitation bubble collapse in dusting 
o They observed increased damage in water, compared to air. 

o They also calculated standoff distances for greatest damage. 

 The isolated thermal ablation to reduce laser lithotripsy damage. 

 These findings suggest a vital role of cavitation. 

 They also are developing in vitro kidney models for laser lithotripsy. 
o This approach uses 3D printing technology. 

o The final model is anatomically accurate. 

o Translucent construction allows high-speed imaging. 

 Now, the team is determining laser parameters to produce the most effective popcorning lithotripsy, 

accounting for thermal safety. 
o They developed an experimental system to measure efficiency.  

o They found that popcorning was more efficient without irrigation. 

 Future directions: use the kidney model to evaluate (1) cavitation dynamics and to (2) the evolving 

thulium fiber laser. 

 
Discussion 

 What is the impact of rosiglitazone on normal tissue next to the tumors? 

o Dr. Mendelsohn stated that cells near the tumor are also likely to be abnormal; therefore, the 

inflammatory effects will likely also be beneficial in these areas. 

 Would rosiglitazone enhance urothelium regeneration? 
o Dr. Mendelsohn stated that this question could be investigated. Her group is interested in 

using animal models that are linked to human disease.  

 Does urothelial cell differentiation in response to UTI require de novo synthesis of iron-containing 

proteins? 

o Dr. Barasch noted that this question could be addressed in a mouse model by examining 

changes in gene expression.  

 Is the regenerated urothelium normally or abnormally differentiated? How is this assessed? 

o Dr. Mendelsohn noted that regeneration takes longer than 72 hours, but a regenerative 

response is observed in most mice. She explained that the basal cell activation represents a 

conserved damage response. 

 Does age cause voiding problems in female mice as well? 
o Dr. Vezina noted that he has not yet examined this question.  

 Have differences across organs and various physiological measures assessed simultaneously between 

women and men, with and without LUTS, been described? 
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o Dr. Vezina stated that this question has not been investigated in humans or models. He 

emphasized that researchers should examine the ecosystem of different organs and systems, 
rather than on an individual organ basis.  

 Do mice that cannot degrade collagen experience prostate pathology and have POP? 

o Dr. Vezina stated that POP is not observed, and the only obvious change appears to be 

collagen accumulation. 

 Did you see any increases in penile cupping or tip flaring during spontaneous erection in your 
model? 

o Dr. Davies stated that the engorgement was visible and correlated with changes in 

intracorporeal pressure. 

 How long do patients need to be on medical management to see reduction in UTI? 

o Dr. Mysorekar stated that measurements have been performed at 3 months. She noted that her 

team is interested in exploring this question further. 

 Does it make sense to treat these lesions and place the patients on multi-modality management? 

o Dr. Mysorekar stated that multi-modal management is beneficial, but her group is better 

characterizing specific mechanisms to increase the efficacy of treatment. 

 Are the germinal centers in the human BPLTs matured as seen in the aging mouse bladder? 

o Dr. Mysorekar responded that the biopsies appear to be mature.   

 Did you check for IgG staining in your histology samples? 

o  Dr. Mysorekar stated that she examined this in the mouse studies; characterizations in biopsy 

samples are being performed presently.  

 

Poster Session 5 
 

1. Loss of osteopontin function attenuates immune cell filtration and collagen accumulation in a steroid 

hormone-induced LUTS model 

Kegan Skalitzky  

2. Mitochondrial dysfunction in the aging ER-beta knockout mouse prostate  

Juliann Jaumotte 

3. Polychlorinated biphenyls affect voiding parameters in adult-exposed male mice  

Audrey Spiegelhoff  

4. CD44 expression is decreased in lichen sclerosus 

Matthew Grimes, M.D. 

5. Associations of obesity and neighborhood characteristics with urinary risk factors for kidney stone 
disease 

Joseph Crivelli, M.D. 

6. The role of neuroendocrine cells in urinary tract infection 

Marcela Ambrogi, Ph.D. 

 
7. Development of CRISPR-Cas9 mediated protein knockout cells as a tool and resource for prostatic 

research  

Maggie Stangis, M.S. 

8. Hypospadias occurs in the penis of mice and humans with Rbfox2 gene variation.  

Victor Ruthig, Ph.D. 
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9. KV7 channels in rat urinary bladder smooth muscle: expression and role in excitability and 

contractility 

Sarah Maxwell 

10. Actinotignum schaalii: a commensal bacteria of the pediatric urinary microbiome 

Viktor Flores, M.D. 

Keynote Lecture, Day 2: Translational computer science to support system-level biomedical science 

Carl Kesselman, Ph.D., University of Southern California 

 Data-sharing requirements will only become more rigorous. 

 Researchers should consider these requirements an essential part of their research.  

 Scientific results need to be disseminated and validated (i.e., reproducible).  

o Factors that affect reproducibility include methods, codes, and raw data. 

 Journals are requiring researchers to publish materials, data, code, and associated protocols . 
o Repositories meet the letter, but not the spirit of the law. 

o Often these data sets contain formatting errors. 

 Reproducible data is FAIR: findable, accessible, interoperable, reusable. 

o Nature backs the Enabling FAIR data initiative and requires authors to deposit data in 

community repositories. 

 The “R” word: repeatability, replicability, reproducibility, reusability  

 The GUDMAP Data Hub partners with consortium members to create open, high-quality reusable 

data assets and tools. 

o This resource maintains a FAIR data catalog. 

o GUDMAP enables data discovery and access, data processing, data curation and publication, 

and data visualization. 
 

Scientific Session 5: Collaborative Research in Benign Genitourinary Research 

Moderators: Hannah Miles and Michael Odom, Ph.D. 

Collaborative research in benign urology: challenges and potential 

Kristina Penniston, Ph.D. 

 The U24 interactions core began as a pilot initiative in July 2018, directed by NIDDK program 

officers 

 Specific aims are to provide an intellectual hub, promote collaborations and outreach, provide 

administrative support, and develop evaluation metrics. The overarching aim is to build and foster a 

sense of trust required to share knowledge, resources, and ideas.  

 Engagement approach relates to organizational decisions, research priorities, and leadership and 

direction. 

 Accomplishments as are follow: 

o Aim 1: innovative and inclusive meetings, award mechanisms to promote collaboration, 

stakeholder engagement, sharing knowledge and research resources, providing ancillary 
funding and educational opportunities, and promoting leadership development.  

o  Aim 2: building collaborations within CAIRIBU, building research collaborations that 

enhance diversity and address disparities, promoting CAIRIBU broadly, and promoting 

stakeholder engagement. 

o Aim 3: facilitating regular meetings, maintaining open and transparent communication, and 

developing services to support and expand the productivity of CAIRIBU centers and 
programs.  

o Aim 4: comprehensively evaluating efforts to form collaborations  

 Outcomes for Aim 4 include the involvement of new investigators, trainees and early-stage 
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investigators, people from diverse backgrounds, collaborative research proposals, and successful 

grant applications. 

 Challenges related collaborative research include fear of engaging with investigators on scientific 

review committees, greater magnitude of effort needed, further support from the Interactions Core. 

 Challenges related to the O’Brien Center student enrichment programs include best practices, 

standardization, and the role of the CAIRIBU interactions core. 

 Challenges related to patient engagement in research include involvement of basic scientists; the 
CARIBU interactions core could play a role in this effort.  

 Future directions include the CAIRIBU evaluation program and enhancement of activity and 

visibility within the broader benign GU research community. 

 

Cdh1+/- as a mouse model for BPH and LUTS 

Laura Pascal, Ph.D. 

 Described process of developing a mouse model for BPH and LUTS via Cdh1+/- 

 CAIRIBU has enhanced efforts to create this mouse model through idea development, experienced 

advice and insights, resources, and related studies. 

 CAIRIBU has fostered conversation relating to model development; future directions include using 

the mouse model to target prostate inflammation and determine how the mechanisms of aging in the 
prostate and bladder affect BPH/LUTS. 

 

Collaborative framework for studying the genetics of urinary tract malfunctions  

Simone Sanna-Cherchi, M.D. 

 The team is studying congenital anomalies of kidney and urinary tract (CAKUT). 

 Challenges in researching CAKUT include high genetic heterogeneity and complex architecture, 

large number of candidate genes and variants, need for mechanistic studies, and returning to human 

genetic and epigenetic context.  

 A collaborative network was formed to study CAKUT. 

o The network leverages the expertise of investigators from many different areas. 
o Dr. Sanna-Cherchi highlighted investigators from different sites around the world. 

 The team is now developing a zebrafish model for CAKUT.  

o This effort allows for more efficient screening of multiple genes and interactions, which is 

not feasible in mouse models. 

 Now, they are using pluripotent stem cells and organoids as surrogates of human tissue. 
 

Collaboratively developed pipeline for analysis of microbial genomes 

Grace Morales 

 UTIs are caused by diverse bacteria, including those that are understudied. 

 Bacteriuria leads to a broad spectrum of clinical presentations.  

 The microVU repository provides the basis of a computational pipeline for connecting deidentified 

patient data with bacterial isolates. 

 The team is utilizing input of a variety of expertise: researchers, clinical microbiologists, and 

physicians. 

 Key features of the pipeline include generalizability for bacterial isolates, high-throughput analysis, 
and a framework for genomic surveillance. 

 Ms. Morales discussed a proof-of-concept displaying that E. coli is a diverse uropathogen. 

o Disease severity was not predicted by phylogroup.  

 Now, she is applying ML to predict phenotypes in urine-isolated E. coli. 

 Also she is now applying the pipeline to P. aeruginosa. 
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 Future applications include leveraging genomic information, utilizing clinical microbiology 

resources, translational discovery, and high-throughput research in uropathogens.  
 

Collaborative approach to building a machine learning model for clinical urology 

Katherine Fisher, M.D., and Yueming Li 

 Team goals: creation of an automated model to identify and measure kidney stones in a CT scan and 

creation of an ML model using CT images to aid in prediction of patients who will spontaneously 
pass ureteral stones, versus those who benefit from early surgical intervention.  

 Collaboration between urologists and ML scientists is critical to predict stone passage; constant 

communication between these groups is needed. 

 Team members all bring different skills: medical students; urology residents, fellows, and attending; 

bioengineering and ML faculty and doctoral students; data scientists, research assistants. 

 Dr. Fisher outlined the process for study design, data collection, and model creation.  

 She discussed current efforts to develop an efficient and accurate model to predict urinary tract and 

urinary stone passages. 

o She highlighted a model workflow and segmentation results. 

 

Developing a women’s incontinence registry: collaboration between primary care, subspecialty, and 
informatics researchers 

Joan Neuner, M.D., M.P.H. 

 Currently, research gaps exist in primary care for incontinence; longitudinal studies of treatment 

patterns, barriers, and outcomes are needed. 

 Specific aims: (1) examine feasibility of routine measurement of patient-reported urinary 
incontinence in a primary care-based population and (2) utilize this measure and other elements from 

a health system’s clinical data warehouse to establish a registry to study incontinence health care 

utilization.  

 Presently, identification of patients with incontinence is challenging because in many cases, no 

information from diagnosis on billing-based records is available.  

 The team is leveraging health system’s single-item screen at preventive primary care visits. 

 They are working towards implementing a learning health systems priorities approach  

o They examined options for single- and multi-item measures, assessed screening options, and 

worked to include patients not enrolled in the portal using the same screening questions.  

 They will use feasibility and generalizability measures for assessment of the registry’ value for future 
research. 

 

Stanford O’Brien Center update  

Jonathon Pollack, M.D., Ph.D. 

 The Center is focused on applying genomics technologies to study BPH. 
o They found that BPH leads to cellular “relandscaping” 

 The team is developing a BPH atlas to enable multi-scale view of tissues, cells, and molecules. 

 The Center’s biospecimen/bioimaging core is essential for spatial transcriptomics and multiplex IHC.  

 Dr. Pollack outlined ongoing projects related to stromal fibroblasts in BPH pathogenesis  and the 

immune microenvironment in BPH pathogenesis. 

 Future collaborations include investigations of BPH and LUTS, utilization of Center resources, and 

training opportunities  

 

Discussion 

 Have you considered adding a GU radiologist to your team? 
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o Dr. Fisher stated that she is interested in this effort and has collaborated intermittently with 

radiologists during the project. 

 Have you considered using dual-energy CT scans? 

o Dr. Fisher stated that more data would be needed to create an accurate model, but she agreed 

with the suggestion. 

 Do CDH1 men, who are cancer-prone, also have earlier or worse BPH? 

o Dr. Pascal stated that she was uncertain of the answer.  

 Was urothelial permeability measured in the knockouts? 

o Dr. Pascal noted that she has not tested this measure. She noted that bladder e-cadherin 

expression was unaffected. Prostate permeability was tested, but no leakage was detected. 

More efforts in this area are needed. 

 How does this TOF compare to mass spectrometry instrumentation with TOF capabilities? 
o Dr. Pollack noted that another representative would have more information on this 

technology. This type of TOF provides advantages related to quantitation and subcellular 

resolution and localization.  

 How can researchers from other institutions access the database? 

o Dr. Morales stated that the database is available through the e-Center microbiology website. 

Researchers can request access to relevant databases. 
 

Interactions Session 1: What does benign GU research need to advance? 

 

Three interactions sessions were held concurrently. Interactions Session 1 was recorded, and Interactions 

Sessions 2 and 3 were live only. The topics were as follow: 
 

1. What does benign GU research need to advance?  

2. Building psychologically safe teams 

3. Translational teams.  

 
Benign GU research needs a clinical/translation approach  

James D. Brooks, M.D. 

 Dr. Brooks discussed new targeted therapies for BPH (long-term goal), precision therapy (short-term 

goal), and opportunities and challenges in translating molecular taxonomies of BPH into the clinic.  

 Long-term goals:  
o Targeted therapy involves identifying candidate bioactive ligand and cellular interaction 

networks. 

o Antifibrotics could have potential as a new treatment.   

o Better models (e.g., animal models) are needed, and models are needed for high-throughput 

screening. 

 Short-term goals: 
o Existing therapies are effective for some, but not others. 

o Need biomarkers to better select the appropriate treatment for each patient. 

o This requires new molecular cellular taxonomy of BPH, technologies to measure these 

subtypes in the clinic, and defined clinical applications and a clean clinical trial design.  

 Commonly used clinical endpoints are imperfect, and some have variation and subjectivity. 
o Molecular phenotypes could be useful to identifying at-risk patients and identification of men 

who will not respond to certain therapies; these different components all require specific trial 

designs. 
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A bench-to-bedside pipeline for benign prostate research 

William A. Ricke, Ph.D. 

 Dr Ricke identified several factors needed for benign GU research to advance: 

o Better understanding of BPH/LUTS, talented researchers, funding, awareness, resources, 

high-impact journals for BPH, and clinical trials 

 He discussed the need to identify problems in the clinic and then see how they can be addressed via 

the bench. 
o Theses bench efforts should ultimately translate to better patient outcomes. 

 Developing animal models for BPH is challenging, because mouse and rat anatomy often is different.  

o The team is assessing whether features of human disease (at the cellular and molecular level) 

are observed in the mouse. 

 Clinicians need to stratify patients when they come into the clinic. 
o Different types of treatments are effective in different individuals.  

o Typically, physicians begin with one treatment and continue until an effective treatment is 

found.  

o As a result, many patients are overtreated.  

o Biomarker discovery and multi-omics integration would be beneficial.  

o New angle could be repurposing drugs that have already been patented.  
 

 

Discussion 

 Dr. Nihalani asked about missing resources (e.g., in vitro models).  

o Dr. Ricke agreed and noted that more information on different forms of BPH are needed; 
these different aspects must be modeled individually. Models must have physiological 

consequence that relates to human disease. He noted that recent technological developments 

and new data can enable the development of better models.  

o Dr. Brooks responded that he is concerned about model systems, because he believes that 

BPH might be a uniquely human phenomenon. He noted the promise of TCGA data sets as a 
valuable resource for BPH research. He also emphasized the importance of identifying 

pathways as potential therapeutic targets.  

o Dr. Mendelsohn noted that researchers can create organoids from human tissues.  

 Dr. Mendelsohn asked how data (e.g., immune, cellular) would be acquired from TCGA.  

o Dr. Brooks noted that single-cell sequencing holds both promise and challenges. He 

suggested engaging the community to discuss possible approaches. He suggested that a tissue 
processing could be handled at a centralized site.  

 

What does benign bladder research need? 

Greg Whittemore 

 The urothelium is one of the most quiescent epithelia in the body, but it can regenerate rapidly after 
injury (e.g., UTI-induced injury). 

o Progenitors acquire a transient “activated” state in response to injury.  

o Activated basal cells form in response to injury and prime the urothelium for tumor 

formation. 

 Can we use what we know from mouse models of urothelial damage and use KRT6A and KRT14 as 
urine biomarkers to assess disease state of the human epithelium? 

 Where might a test for urothelial damage help, and what would it look like? 

 Proposed the development of a genome atlas of benign bladder diseases. 

o Researchers can learn from the successes of TCGA. 
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o This effort could enable dissection of molecular subtypes, better characterization of 

molecular pathophysiology, discovery of biomarkers, improvement of therapy, and 
identification of genetic risk factors.  

o Can start with a single-cell atlas of the healthy adult bladder. 

o Outlined strategies for data collection and analysis.  

 

Benign GU needs diversity in genetics research  

Catherine Brownstein, Ph.D., M.P.H 

 Non-white patients often display more rare variants, many of which are not found in databases. 

o Interpretation of hundreds of gene variants is challenging. 

 Additionally, often tools are developed in white populations and do not work as well in non-white 

populations. 

 As a result, analysis, discovery, and diagnosis are more difficult in non-white patients. 
o Is something disease causing, or just rare? 

o Are we creating tools that only work on one group of people? 

o How do we fix this? 

 Several problems: lagging diversity in the scientific community, lack of diversity in study cohorts, 

misclassifications of gene variants in cohorts, need for large sample sizes (i.e., lack of appreciation 
for diversity by reviewers), and genotyping technology limitations.  

 Solutions: foster collaborations across borders, encourage the use and development of diverse 

reference databases, stop accepting when diversity is not taken into account, and internalize 

individual responsibility.  

 
Standardizing big data techniques in urinary microbiome research  

Catherine Putonti, Ph.D. 

 Researchers could consider where the data they use come from. 

 Different nucleic acid isolation techniques can affect sequencing results. 

 In whole-genome sequencing, isolation purification is essential.   

 In amplicon sequencing, researchers must identify which variable region they are targeting; primer 

selection also is crucial.  

 In shotgun metagenomic sequencing, it is necessary to deplete human host DNA. 

 For whole-genome sequencing, researchers need to trim reads, assemble genomes, perform quality 

control of assemblies, and perform gene annotation. 

 In amplicon sequencing, researchers need to remove chimera, group reads, assign taxonomy, and 

remove contaminants.  

 In shotgun metagenomic sequencing, researchers need to remove host DNA sequences, trim reads, 

assemble genomes, and perform taxonomic and functional analysis pipelines. 

 Dr. Putonti noted the importance of making raw sequence data publicly available and including 
metadata.  

 Metadata can be standardized through the specification of data elements.  

 

Meeting Conclusion 

Kristina Penniston, Ph.D. 

 Dr. Penniston thanked the attendees and noted that at one point, as many as 160 attendees were 

present. She reminded the attendees to complete the post-meeting survey on the CAIRIBU website. 

 CAIRIBU incorporates a broad range of research in benign urology and represents researchers at 

various career stages. 

 Planning for the next CAIRIBU meeting will begin in March 2022.  



Rough notes for internal use only — not for general circulation and not edited or QC reviewed 26 

 The winners of the poster sessions were announced: 

o Animal models: Cassandra Kisby, M.D., M.S., and Alexis Adrian 
o Inflammation: Michael Odom, Ph.D., and Eduardo Mora 

o Clinical: Emily Davidson, M.D.  

o Voiding: Diya Binoy Joseph, Ph.D., and Casey Steadman, Ph.D. 

o Congenital: Gregory Whittemore 

o UTI: Grace Morales 

 Toast the cat (Dr. Sonali Advani) was announced as the winner of the pet contest.  

 Dr. Penniston acknowledged the U24 Interactions Core staff, the program planning committee, the 

abstract and power session committee, NIDDK program officers, and the trainee event planning 

committee.  

 


