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Background – The vaginal microbiota

Ravel et al. 2011. Vaginal microbiota of reproductive-aged woman. PNAS

• The most commonly found species in 
the vaginal microbiota when in an 
optimal state belong to the genus 
Lactobacillus

• There are 5 major Community State 
Type (CST) but some also have sub-
groups

• CST I – Lactobacillus crispatus
dominance – is associated with a 
positive health outcome
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Background – The vaginal microbiota

Gajer et al. 2012. Temporal dynamics of the human vaginal microbiota. 
Science Translational Medicine

• The vaginal microbiome is dynamic
and bacterial communities shift 
over time

• Shifts can be linked to physical 
factors such as the menstrual cycle 
or behavioural factors 
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Background – Bacterial Vaginosis

• BV is a genital condition with a high 
prevalence in sub-Saharan Africa 

• It can cause adverse sexual and 
reproductive health outcomes

• BV can be described as an increase in 
bacterial diversity resulting in a 
polymicrobial state and a loss in 
Lactobacillus spp. diversity ( CST IV)
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Background – Bacterial Vaginosis

• Current standard-of-care treatment 
(antibiotics) often results in brief 
resolution of the dysbiosis

• According to van der Veer et al. (2017)
more than 50% of woman showed 
reoccurrence more than once in a period 
of 12 months post treatment

• Probiotics are being explored as an 
alternative treatment or adjunctive therapy
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Background – Vaginal probiotics

• Vaginal probiotics on the market in South 
Africa do not contain vaginally-derived 
strains

• Probiotic candidate needs:
1. to be safe for use in humans
2. have good colonisation potential
3. Exhibit beneficial traits
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Methods - Overview
130 participants

uCHOOSE study

Vaginal swabs 

Vaginal microbiome community classification

Hierarchical clustering/VALENCIA

Selective isolation and characterisation of 
Lactobacillus species
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Results – Vaginal microbiome 
community classification

• Used VALENCIA for CST assignment
• 10 woman were Lactobacillus crispatus 

(CST I) dominant across all three visits

Figure 1. VALENCIA microbiota results
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Results –Longitudinal stability

Figure 2. Alluvial diagram showing participant transition (n=86) between CSTs

• A transition between 
Lactobacillus iners
dominance (CST III) and 
mixed anaerobes (CST IV) 
was most common

• The majority of woman 
were classified as CST IV 
(mixed anaerobes) at least 
once
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Methods - Isolation procedure
Spread-
plate a

dilution 
series

Pick 48 single 
colonies and 
patch onto 
grid plates

Store isolates in MRS broth 
containing 18% (v/v) glycerol 

Gram- staining

Result: 337 isolates
11



Methods- Inhibition Assay

Make Lactobacillus grid plate and 
grow overnight 

Inoculate Prevotella 
bivia type strain into 

BHI broth

Add haemin and 
vitamin K as per BHI 

recipe
and

Add 500ul P. bivia
overnight at OD=1

Melt sloppy agar

Cool 
down to 

42°C

Pour over grid plate

Grow overnight
AND
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Results – Inhibition assay

• Wide variety of inhibition
• Some Lactobacillus isolates 

showed no inhibition at all
• Selected 12 top performing 

strains (black dots) with 
representatives from each 
woman and visit for local 
inhibition assays

Figure 3. Inhibition distribution of all isolates against P. bivia type strain 
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Results – Inhibition assay

• One local strain showed less
inhibition than the type strain 
for all 12 Lactobacillus 
isolates

• 62.5% of the inhibition pairs 
showed a greater inhibition 
than the type strain

Figure 4. Inhibition comparison of local and Prevotella type strains

14



Conclusion
• Lactobacillus strains from the same sample showed a wide 

variety of inhibition – strain variation within a sample
• Lactobacillus strains showed inhibition against local 

pathogens emphasizing the need for a local probiotic 

This study provides proof-of-principle for a pipeline 
being developed to identify Lactobacillus strains with 
probiotic potential from African women, which can be 
used to improve reproductive health in Africa.
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