
CRE 12 and 24 isolates revealed highly similar genomes. 
Plasmid p1CRE24 aligns with p1CRE12 but contains an insertion 
including three additional resistance genes. 
Plasmid p2CRE24 aligns with 2aCRE12 and 2bCRE12 combined. 
Plasmid p3CRE12 and p3CRE24 have identical sequences.
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SUMMARY

Figure 2. The screen of urinary lactobacilli for inhibition of uropathogenic
E. coli CFT073. Well-diffusion inhibition assay with strains from L. gasseri, L.
rhamnosus, L. jensenii, L. crispatus, L. acidophilus, L. delbrueckii, untyped

Lactobacillus species were quantified.

Can urinary microbiome interfere with urinary tract infections?

 

Urinary Isolates Repository* # 
Lactobacilli (27) 

 

Lactobacillus acidophilus/gasseri 8 
Lactobacillus casei/rhamnosus/paracasei 5 
Lactobacillus crispatus 5 
Lactobacillus delbrueckii 4 
Lactobacillus iners 1 
Lactobacillus jensenii 2 
Lactobacillus spp  2 
Strains from well-established 
uropathogen species 

 

Escherichia coli 5 
Klebsiella pneumoniae 3 
Klebsiella oxytoca 1 
Proteus mirabilis 1 
Enterococcus faecalis 4 
Strains from commensal and 
opportunistic pathogen species 

 

Corynobacerium coyleae 1 
Staphylococcus epidermidis 4 
Staphylococcus hominis 1 
Staphylococcus ludgenensis 1 
Streptococcus anginosus 6 
Streptococcus bovis group 1 
Streptococcus sanguinis alpha 1 
Streptococcus sp 1 
Aerococcus urinae 3 
Leuconostoc sp 1 
Raoultella ornithinolytica 1 
Diphtheroids 3 
Others (fungi) 

 

Candida albicans 2 
Candida glabrata 1 
* species are typed by MALDI-TOF  

We collected a repository of commensal urinary bacteria 

containing 27 strains of urinary lactobacilli, and 

established draft genome sequences of several first 

isolates

Urinary lactobacilli L. gasseri S1 and L. delbrueckii S9
inhibit growth of major uropathogens including multidrug 

resistant E. coli

Other urinary lactobacilli are capable of inhibiting 

uropathogenic E. coli growth to different extents
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§ We tested first two urinary lactobacilli strains from two different species in well-diffusion inhibition 

assays against model uropathogenic strains of E. coli, K. pneumonia and E. faecalis.

§ Over 170 million cases of the urinary tract infections are registered 

annually around the world. Majority of the UTIs are caused by enteric 

bacteria (Escherichia coli, Klebsiella pneumoniae, Enterococcus 
faecalis). The standard treatment for UTIs is a course of antibiotics 

but the urinary pathogens are becoming increasingly resistant to 

antibiotics.

§ 64 isolates of urinary commensal microbes were collected from asymptomatic postmenopausal 

women using Enhanced Quantitative Urine Culture technique

§ There are 27 lactobacilli strains that belong to seven different species:    

L. gasseri, L. delbrueckii, L. rhamnosus, L. acidophilus, L. jensenii, L. iners, L. crispatus

§ There are also 14 strains of classic urinary pathobionts such as E. coli, K. pneumoniae, K. oxytoca, 

and E. faecalis

§ Draft genomes of L. gasseri S1, S2, S3, K. pneumoniae S8, L. delbrueckii S9 were established. 

Lactobacilli genomes range from 1.7 to 1.8 Mb and found to be closely related to vaginally isolated 

strains. K. pneumoniae S8 strains contains several antibiotic resistance genes.

§ Another 18 strains of urinary lactobacilli were tested for their 

ability to inhibit the growth of UPEC CFT073 strain and most 

were shown to inhibit the uropathogen to varying degree

§ Preliminary quantification of the inhibition does not show 

strong indication of any particular lactobacilli species and 

thus careful genetic and phenotypic analysis of individual 

strains is warranted

§ Often, urinary microbiome is found to contain lactic acid forming 

bacteria – lactobacilli. Lactobacilli are long known to humankind as 

beneficial bacteria that are extensively used in food preparation and 

preservation due to their ability to inhibit growth of other bacteria. 

Lactobacilli are also found in human oral, intestinal and vaginal 

microbiomes and are often applied as probiotic for various health 

conditions. 

§ Many lactobacilli secrete compounds that inhibit the growth of other 

microbes, including pathogenic bacteria.

§ It has become evident that diverse commensal bacteria inhabit the 

lower urinary tract. The composition of the urinary microbiome 

correlates with several urological conditions, including urinary tract 

infections (UTIs). 

Figure 1. L. gasseri S1 and L. delbrueckii S9 inhibit the growth of major
uropathogens. Images of well-diffusion inhibition assay on the MRS agar is

shown with the target bacteria indicated above the plates. Clearings around

the wells with S1 and S9 lactobacilli indicate a different level of inhibition.

CFT073, DS17, UTI89 – model uropathogenic E. coli strains, ESBL41 and

ESBL146 – examples of multidrug-resistant E. coli tested. Six-sector plates

contain triplicates of the measurements with S1 and S9.

Table 1. Collection of 
urinary commensals

§ Well-diffusion tests showed that multidrug resistant 

clinical isolates of E. coli are being inhibited by the 

two tested lactobacilli strains as well.

Collecting and characterizing a small repository of urinary commensal bacteria

Inhibition tests with model uropathogens and resistant clinical isolates

Screening a broader range of urinary lactobacilli

FUTURE DIRECTIONS

Figure 3. Comparison of predicted helveticin J
homologues identified in genomes of urinary
lactobacilli, 1 – homologue from L. gasseri S1, 2 and 3 -

two homologues from L. delbrueckii S9 genome.

Establishing the mechanism of growth inhibition
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§ Genome analysis of S1 

and S9 identifies several 

genes that encode protein 

toxins – bacteriocins

§ More functional and 

genetic studies are 

needed to show whether 

bacteriocin production is 

responsible for the 

observed inhibition of 

uropathogens

microbiomes

uropathogens

Can urinary lactobacilli inhibit the growth of uropathogens?

§ Growth optimization of urinary commensals in aerobic and anaerobic 

conditions

§ Whole genome sequencing using Illumina platform followed by de 
novo assembly by Unicycler program

§ Well-diffusion inhibition assay to test interaction of lactobacilli with 

other bacteria

lawn

(full growth of target 

bacterium)

zone of inhibition size

test solution in a well

(drug, other bacteria)

zones of inhibition 

(no growth of target 

bacterium)

well-diffusion inhibition assay

§ Growth of the model uropathogenic E. coli (UPEC) 

strains CFT073, DS17, UTI89 and K. pneumoniae 
TOP52 is inhibited by urinary lactobacilli L. gasseri S1 
and L. delbrueckii S9 while E. faecalis strains (OG1RF, 

JH2-2, V583 and MHH594) appear to be more resistant 

to these urinary lactobacilli.
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