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Overview of Lactobacillus Species and Their Importance 

 Reviewed metabolic requirements of Lactobacillus species in the urinary microbiome. 
 Lactobacillus predominance is linked to urogenital health, supported by studies and estrogen hormone therapy. 
 The complexity of Lactobacillus was discussed, with a mention of a 2020 taxonomic note separating the genus 

into new genera. 
 

Taxonomic Changes and Their Implications 
 Dr. De Nisco detailed the new genera within the Lactobacillus family, such as LactoCaseibacillus and 

Limosilactobacillus and explained the importance of these taxonomic changes in understanding phenotypic 
differences between different genera and species. 

 Urogenital lactobacilli were discussed, with a focus on Lactobacillus crispatus, Lactobacillus jensenii, and 
Lactobacillus gasseri. 

 Dr. De Nisco noted the development of family or genus-level probes to identify these species within samples. 
 

Growth Media and Metabolic Requirements of Lactobacillus 
 Dr. De Nisco discussed the use of MRS media for growing Lactobacilli, noting its undefined nature. 
 Her lab started removing components to understand the metabolic requirements for growth. 
 Tween 80 (polysorbate 80) was found to be essential for the growth of urogenital Lactobacillus species. 
 The structure of Tween 80 and its potential role in fulfilling the oxytrophy for fatty acids is explored. 
 

Development of Chemically Defined Media 
 Her lab developed a chemically defined media to test the hypothesis that Tween 80 provides oleic acid. 
 Oleic acid was found to improve growth in chemically defined media, supporting the hypothesis. 
 Growth experiments with different Lactobacillus species confirmed the requirement for oleic acid. 
 The lab also tested the growth of LactoCaseibacillus and Lactiplantibacillus, which do not require oleic acid. 
 

Fatty Acid Biosynthesis and Gene Synteny Analysis 
 Dr. De Nisco's lab used gene synteny analysis to determine if the fab operon for fatty acid biosynthesis is 

conserved in urogenital Lactobacillus species. 
 Analysis showed that non-urogenital Lactobacilli have the fab operon synteny; urogenital Lactobacilli lack it. 
 This led to the hypothesis that urogenital Lactobacillus species cannot perform de novo fatty acid biosynthesis. 
 Metabolic tracing analysis was conducted to further test this hypothesis. 



 
 

Metabolic Tracing and Fatty Acid Incorporation 
 Dr. De Nisco's lab used C-13 labeled glucose to trace the incorporation of fatty acids into phospholipids. 
 Lactobacillus rhamnosus and Lactobacillus crispatus were used as representatives of Lactocaseibacilli and 

urogenital Lactobacilli, respectively. 
 Lactobacillus crispatus could not incorporate C-13 into its fatty acids, supporting the hypothesis. 
 The lab also tested the incorporation of oleic acid and its trans isomers, confirming the ability to use both forms. 

 

Utilization of Host Lipids and Future Directions 
 The lab isolated lipids from bladder epithelial cells and fed them to Lactobacillus crispatus and gasseri. 
 Results showed that these lipids stimulated growth, indicating potential use of host lipids as fatty acid sources. 
 Dr. De Nisco discussed the importance of understanding the nutritional requirements of urogenital Lactobacilli 

for probiotic approaches. 
 The lab plans to further optimize the extraction and identification of host lipids to understand their 

incorporation. 
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