





    
      Skip to main content
    

        
      
    
  
    
  
        
            
              

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        Extended bacterial diversity of the urinary microbiome of reproductive-age healthy European women captured by culturomics and long-read amplicon sequencing
  
       View ORCID ProfileSvetlana Ugarcina Perovic,  View ORCID ProfileMagdalena Ksiezarek,  View ORCID ProfileJoana Rocha, Elisabete Alves Cappelli,  View ORCID ProfileMárcia Sousa,  View ORCID ProfileTeresa Gonçalves Ribeiro,  View ORCID ProfileFilipa Grosso,  View ORCID ProfileLuísa Peixe

  
      doi: https://doi.org/10.1101/2022.01.19.476882 

  
  
  

Svetlana Ugarcina Perovic 
1Institute of Science and Technology for Brain-Inspired Intelligence, Fudan University, Shanghai, China
2Ministry of Education, Key Laboratory of Computational Neuroscience and Brain-Inspired Intelligence and Ministry of Education Frontiers Center for Brain Science, China

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Svetlana Ugarcina Perovic


Magdalena Ksiezarek 
3UCIBIO – Applied Molecular Biosciences Unit, REQUIMTE, Faculty of Pharmacy, Department of Biological Sciences, Laboratory of Microbiology, University of Porto, 4050-313 Porto, Portugal
4Associate Laboratory i4HB - Institute for Health and Bioeconomy, Faculty of Pharmacy, University of Porto, 4050-313 Porto, Portugal

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Magdalena Ksiezarek


Joana Rocha 
5UCGenomics/GenomePT, Laboratório de Sequenciação e Genómica Funcional da Faculdade de Medicina da Universidade de Coimbra, Coimbra, Portugal

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Joana Rocha


Elisabete Alves Cappelli 
3UCIBIO – Applied Molecular Biosciences Unit, REQUIMTE, Faculty of Pharmacy, Department of Biological Sciences, Laboratory of Microbiology, University of Porto, 4050-313 Porto, Portugal
4Associate Laboratory i4HB - Institute for Health and Bioeconomy, Faculty of Pharmacy, University of Porto, 4050-313 Porto, Portugal

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Márcia Sousa 
3UCIBIO – Applied Molecular Biosciences Unit, REQUIMTE, Faculty of Pharmacy, Department of Biological Sciences, Laboratory of Microbiology, University of Porto, 4050-313 Porto, Portugal
4Associate Laboratory i4HB - Institute for Health and Bioeconomy, Faculty of Pharmacy, University of Porto, 4050-313 Porto, Portugal

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Márcia Sousa


Teresa Gonçalves Ribeiro 
3UCIBIO – Applied Molecular Biosciences Unit, REQUIMTE, Faculty of Pharmacy, Department of Biological Sciences, Laboratory of Microbiology, University of Porto, 4050-313 Porto, Portugal
4Associate Laboratory i4HB - Institute for Health and Bioeconomy, Faculty of Pharmacy, University of Porto, 4050-313 Porto, Portugal

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Teresa Gonçalves Ribeiro


Filipa Grosso 
3UCIBIO – Applied Molecular Biosciences Unit, REQUIMTE, Faculty of Pharmacy, Department of Biological Sciences, Laboratory of Microbiology, University of Porto, 4050-313 Porto, Portugal
4Associate Laboratory i4HB - Institute for Health and Bioeconomy, Faculty of Pharmacy, University of Porto, 4050-313 Porto, Portugal

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Filipa Grosso


Luísa Peixe 
3UCIBIO – Applied Molecular Biosciences Unit, REQUIMTE, Faculty of Pharmacy, Department of Biological Sciences, Laboratory of Microbiology, University of Porto, 4050-313 Porto, Portugal
4Associate Laboratory i4HB - Institute for Health and Bioeconomy, Faculty of Pharmacy, University of Porto, 4050-313 Porto, Portugal

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Luísa Peixe
	For correspondence: 
lpeixe@ff.up.pt




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	Data/Code
	 Preview PDF


  


  
  



  
      
  
  
    

  
    
  
      
  
  
    Abstract
The recognition of microbiome inhabiting the healthy female bladder engendered the need for comprehensive characterization of the female urinary microbiome (FUM) in health and disease. Although previous studies reported FUM composition at different taxonomic levels, progress towards reliable identification at species level is highly required. The aim of this study was to comprehensively characterize bacterial species of FUM of healthy reproductive-age European women by two complementary methodologies i.e., extended culturomics and long-read third generation sequencing of near full-length 16S rRNA gene.
A wide diversity of bacterial species was captured (297 species) with a median of 53 species/sample, including 16 putative uropathogens. Clustering FUM into community structure types revealed high inter-individual differences. Notably, there was not a single species common to all samples, although the Lactobacillus genus was detected in all samples. Lactobacillus crispatus, Lactobacillus iners and Lactobacillus mulieris were observed in high relative abundance in several samples as well as other species (e.g., Streptococcus agalactiae, Atopobium vaginae, Gardnerella vaginalis, Gardnerella swidsinskii), while more prevalent species were often low abundant members (e.g., Finegoldia magna). We captured remarkable richness within Corynebacterium spp. (25 species) and Lactobacillaceae (4 genera, 14 species). While amplicon sequencing allowed detection of more anaerobic species (e.g., 11 Peptoniphilus spp.), culturomics enabled the identification of recently recognized Gardnerella species and putative novel Corynebacterium species.
This study provided fine-grained FUM profiling at species level and revealed detailed FUM structure, which is critical to unveil the potential relationship between specific microbiome members and urinary diseases/disorders.
IMPORTANCE Despite evidence of the resident microbial community in the female lower urinary tract, bacterial species diversity and abundance in healthy women is still unclear. This study demonstrated that complementarity between optimized culture-dependent and –independent approaches is highly beneficial for comprehensive FUM species profiling by detecting higher FUM species diversity than previously reported, including identification of unreported Lactobacillaceae species and putative novel Corynebacterium species. Although some particular species were present in high relative abundance, low-abundant members were more prevalent. FUM classification into community structure types demonstrated high inter-individual differences in urinary microbiome composition among healthy women. We also report moderate correlation between culture-dependent and -independent derived data highlighting drawbacks resulting from each methodological approach. Our findings suggest that FUM bacterial diversity reported from previous studies may be underestimated. Finally, our results contribute to the fundamental knowledge of healthy FUM required for further exploration of the urinary microbiome role in urinary tract diseases.
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