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The vaginal microbiome

Community of mutualistic bacteria
• Host supplies glycogen as carbon source
• Community produces protective lactic acid
• Unique to Homo sapiens! 

Composition strongly associated with health
~ Lactobacillus dominance reduces risk of:
• Bacterial vaginosis symptoms
• STDs
• Miscarriage and preterm birth



The vaginal microbiome

Fundamental questions unsolved

1. What determines the composition of the vaginal microbiome?

2. Where do vaginal bacteria come from?

3. Do vaginal bacteria interact with each other? How?



The vaginal microbiome

Problem with previous studies: 

• Small-scale, clinical setting

• "Top down"

--> Citizen science project: Isala

• Large sample from general population

• Self-sampling

• Dialog with participants

Our inspiration

Isala Van Diest
1842-1916



CS challenges

Recruitment

• Call for participants through regular and social
media

• Professional website and promotional
material

• Putting the project in a societal context
o Tabboo on discussing vaginal health

o Women's health research lagging behind



CS challenges

Communication

• Very clear instructions

• Sampling boxes
professionally designed

• Engagement through
email and social media
o ~1,000 mails

o ~200 social media posts

• Right "tone of voice"



CS challenges

Communication

• Communicated individual results as 
profile/type



CS challenges

Logistics

• Collaboration with Belgian
post office

• Pilot study to verify sample 
quality

• Use of Qualtrics for
questionnaire



Cross-sectional study

More than 6,000 women registered
in 10 days! 

Inclusion criteria: 

• 18 years old

• Not currently pregnant

Representative sample?
• Huge age bias
• 10% identified themselves with a 

non-Belgian culture
• 5.4% below poverty level



Cross-sectional study

The data: per participant: 

• Two vaginal swabs --> 16S sequencing and culturing

• Very extensive questionnaire (139 questions):

o Demographics: age, ethnicity, ...

o Life history: children, pregnancies, …

o General health: BMI, diet, self-evaluated health, ...

o Vaginal health: menstrual cycle phase, contraception, …

o Sexual lifestyle: recent intercourse, number of sexual partners, …

o ...



Cross-sectional study

High sample quality



Cross-sectional study

Overview of profiles: 



Cross-sectional study

Covariates explaining most microbiome variance:

1. Age (1.2%):
o - association with L. crispatus/jensenii

2. Having had children (1.2%)
o - association with L. crispatus/jensenii

o + association with L. gasseri

3. Phase of the menstrual cycle (0.7%):
o + association between luteal phase and L. crispatus/jensenii

4. Recent sexual intercourse (0.3%)
o + association with Streptococcus, Staphylococcus and others



Cross-sectional study

Four "modules" of 
intercorrelated taxa:

1. L. crispatus module

2. Bacteroides module

3. Anaerococcus module

4. Gardnerella module



Cross-sectional study



Cross-sectional study



Mother-daughter pairs

17

24 families where at least the mother and one daughter participated: 

Daughters are more similar to their mothers (41%) than to random 
mothers (28%)

Erreygers, Pinedo-Bardales, Allonsius et al., in preparation



Mother-daughter pairs

L. crispatus isolates

• Whole-genome sequenced

• Clustering on ANI matrix

• 7 families with multiple isolates

o 3 of them show "strain sharing"!

o ANI of ~ 99.9%



Mother-daughter pairs

Genomes assembled from 
metagenomes

• 8 families with multiple 
MAGs (of same species)

o 6 of them show strain 
sharing

o ANI of ~ 99.9%



Conclusions

Fundamental questions on vaginal microbiome: 

• What determines the composition of the vaginal microbiome?

o No variables that we measured in Isala

o Some degree of heritability --> Genetics? Immune system?

• Where do vaginal bacteria come from?

o Frequent mother/daughter strain overlap with some accumulated differences 
--> From the mother at birth?

• Do vaginal bacteria interact with each other? How?

o Possibly! L. crispatus module with L. jensenii, L. vaginis and L. coleohominis



Conclusions

Citizen science can be an effective tool to:

• Set up large-scale studies with high-quality data

• Increase societal impact of studies

• Increase societal relevance of studies



Citizen Science

Adapted from Gijsel, Huyse and Hoyweghen, 2019
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